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PATENT 

ATTORNEY DOCKET NO: S012S/079002 

A new autogenic factor and its medical use 
The present invention relates to a new angiogenic factor and its use in pharmaceu- 
5 tical and diagnostic compositions. Furthermore, the invention relates to inhibitors 
of die &cU>r and their pharmaceutical use. 

Angiogenesis. the growth of new capillaries from pre-existing ones, is critical for 
normal physiological functions in adults [Carmeliet, P. , Mechanisms of angio- 
10 genesis and arteriogenesis. Nat Med, 2000 6 (4) 389-95]. Abnormal angiogenesis 
can lead to impaired wound healing, poor tissue regeneration in ischemic condi- 
tions, cyclical growth of the female reproductive system, and tumor developtnent 
[Carmeliet, P. and R. K. Jain, Angiogenesis in cancer and other diseases. 

15 Promotion of angiogenesis is desirable in situations where vascularization is to be 
established or extended, for example after tissue or organ transplantation, or to 
stimulate establishment of collateral circulation in tissue infarction or arterial 
stenosis. The angiogenic process is highly complex and involves the maintenance 
of the endothelial cells in the cell cycle, degradation of the extracellular matrix, 

20 migration and invasion of tiie surrounding tissue and finally, tube formation. Be- 
cause of the cmcial role of angiogenesis in so many physiological processes, there 
is a need to identify and characterize £EU)tors which will promote angiogenesis. 

The admfaiistration of growth &ctors such as VEGF-A and FGF-2 has been con- 
25 sidered as a possible approach for the therapeutic treatment of ischemic disorders. 

VEGF is an endotiielial cell-specific mitogen and an an^ogenesis inducer that is 
released by a variety of tumor cells and expressed in human tumor cells in situ. 

30 However, botti animal studies and early clinical trials with VEGF angiogenesis 
have encountered severe problems [Carmeliet, Nat Med, 2000 6 1102- 
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3;Yancopoulos et al.. Nature, 2000 407 242-8; Veikkola et al., Semin Cancer Biol 
1999 9 21 1-20; Dvorak et al., SOTim Perinatol 2000 24 75-8; Lee et al.. Circula- 
tion, 2000 102 898-901]. VEGF-A stimulated microvessels aie disorganized, si- 
nusoidal and dilated, much like those found in tumors [Lee et al.. Circulation 2000 
5 102 898-901; and Springer et al., Mol. Cell 1998 2 549-559]. Moreover, these 
vessels are usually leaky, pooriy p^sed, torturous and likely to rupture and re- 
gress. Thus, these vessels have limited ability to fanprove the ischemic conditions. 
In addition, the leakage of blood vessels induced by VEGF-A (also knovm as 
Vascular Permeability Factor) could cause cardiac oedema that leads to heart fail- 
le ure. 

VEGF not only stimulates vascular endothelial cell proliferation, but also induces 
vascular permeability and angiogenesis. Angiogenesis, which involves tiie forma- 
tion of new blood vessels from preexisting endothelium, is an important compo- 
15 nent of a variety of diseases and disordra including tumor growth and metastasis, 
rheumatoid arthritis, psoriasis, atiierosclerosis, retinopathy, hemangiomas, im- 
mune rejection of transplanted tissues, and chronic inflammation. 

In the case of tumor growth, angiogenesis appears to be crucial for the transition 
20 from hyperplasia to neoplasia, and for providing nourishment to tiie growing solid 
tumor. [Folkman, et al.. Nature 339:58 (1989)]. Angiogenesis also allows tumors 
to be in contact with the vascular bed of the host, which may provide a route for 
metastasis of the tumor cells. Evidence for the role of angiogenesis in tumor me- 
tastasis is provided, for example, by studies showing a correlation between the 
25 number and density of microvessels in histologic sections of invasive human 
breast carcinoma and actual presence of distant metastases. [Weidner, et al.. New 
Engl. J. Med. 324:1 (1991)]. 

Expression analyses, which ate shown in figure 3, show the presence of signifi- 
30 cant levels of the well known pro-angiogenic factor VEGF in tomor tissues, re- 
flecting the above described requirement for stimulation of vascular growth into 
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tumors, particularly solid tumors. On the other hand, the expression levels of 
VEGF are clearly detectable not only in malignant tissues, but also in a variety of 
normal cells and tissues. Consequently, flie concentration of VEGF is predicted to 
be increased around the tissues which contain VEGF expression cells (Figure 3). 
5 This, in turn, may indicate the need not only of tumor tissue, but also of various 
normal tissues for VEGF mediated vascular growtiL Therefore, VEGF is not a 
promismg target when tumors, but not ttie surrounding tissue, are to be specifi- 
cally attacked 

10 In summary, tiierapeutic agents promoting revasculari2ation with minunal toxicity 
are still needed and fliere is an ongoing requirement for new angiogenic factors 
and new methods of an^ogenic therapy. Furthermore, there is a need for factors 
which specifically inhibit neovascularization m solid tumors. 

15 The problem underlying the present invention therefore lies in providing an au- 
togenic agent which does not exhibit the deficiencies of VEGF as depicted 
above. 

In the context of the present invention, it has been surprisingly found that tfie hu- 
20 man protein disclosed in the NCBI datobase entries BAA86585, AAH44952 (see 
SEQ ID NO: 4) and XP J)45472 (see SEQ ID NO: 6) exhibits an important role in 
angjiogenesis both in its membrane bound form as well as in a soluble form. This 
protein was named SEP, and its soluble, not membrane bound form was named 
sSEP. The corresponding cDNA sequences are given in the NCBI datebase entries 
25 BC044952 and XM_045472 (SEQ ID NO: 3 and 5). Therefore, the SEP and sSEP 
are a novel angiogenic factors of a to-date unknown novel family. The corre- 
sponding mouse sequences are given in SEQ ID NO: r (DNA) and 2 protein) 

Consequentiy, according to one aspect of ttie invention, the problem is solved by a 
30 soluble SEP (sSEP) or a functional active soluble derivative thereof. 
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In the context of the piesent invention, it could be demonstrated that SEP medi- 
ates strong angiogenic activity. 

This result is totally surprising, since its sequence is not homologous to the se- 
5 quence of VEGF. In Example 8, it is demonstrated that transfection of cells with 
DNA encoding SEP leads to Ibe production of VEGF. 

The term **sSEP" relates to any soluble SEP, wherein tiie amino acid sequence of 
SEP as demonstrated in the database has been manipulated with the consequence 

10 that the manipulated protein is soluble. In this context, sSEP relates both to artifi- 
cial as well as to naturally occurring proteins. In a preferred embodiment of Ifae 
invention, the sSEP of the invention does not comprise a transmembrane domain. 
According to Fig. 4, the transmembrane domain of SEP extends at least from 
ammo acid 514 to amino acid S3S of the human SEP as disclosed in the data base 

15 entries AAH44952 (see SEQ ID NO: 4) and XP_045472 (see SEQ ID NO: 6). An 
sSEP can therefore be produced by changing the amino acid sequence in fiiis puta- 
tive transmembrane region, e.g. by exchanging l^drophobic amino acids to fay- 
drophilic amino acids. 

20 Example 9 clearly demonstrates that sSEP has autogenic properties. 

Methods for the production of proteins starting from a cDNA are known in the art 
and enclude e.g. the expression of tiie protein in appropriate cells ox the produc- 
tion by subsequent addition of amino acids to a starting amino acid (Current Pro- 
25 tocols, John Wiley & Sons, Inc., New York (2003)). 

Furthermore, methods for the production of protein fragments are known in the art 
and include the cleavage of the protein with appropriate proteases or the genera- 
tion of nucleic acid fragments encoding the protein fi:agments and subsequent ex- 
30 pression of the frragments in appropriate cells (Current Protocols, John Wiley & 
Sons, Inc., New York (2003)). 
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Mefliods for the production of mutated proteins and therefore of sSEP, e.g. by 
exchanging one or more amino acids or by deleting stretches of amino acids, are 
known in the art These methods include site directed mutagenesis of the SEP 
5 gene as disclosed in the database entries BC 0449S2 and XM J04S472, and ex- 
pressing the modified gene in appropriate cells (Current Protocols, John Wiley & 
Sons, Inc., New York (2003)), 

The tenn "functional active soluble derivative" of a polypeptide within the mean- 
10 ing of the present invention refers to polypeptides which have a sequence homol- 
ogy, in particular a sequence identity, of about at least 25 %, preferably about 
40 %, in particular about 60 %, especially about 70 %, even more preferred about 
80 %, m particular about 90 % and most prefenred of 98 % with the polypeptide. 
Such derivatives are e.g. the polypeptide homologous to sSEP, which orig^iate 
15 ftom organisms other than the sSEP. Other examples of derivatives are polypep- 
tides which are encoded by different alleles of the gene, of different individuals, 
in different organs of an orgpnism or in different developmental phases. Func- 
tional active derivatives preferably also include naturally occurring mutations, 
particularly mutations that quantitatively alter the activity of the peptides encoded 
20 by these sequences. Further, such variants may preferably arise from differential 
splicing of the encoding genes. 

In an especially preferred embodiment of the invention, the term "functional ac- 
tive soluble derivative" includes derivatives with single nucleotide polymorphism 
25 (SNP) at least one of the positions 383 (G to C), 699 (A to C), 1332 (T to C), 1778 
(C to T), 2260 (C to A) and/or 2896/7 (TT to GA) of the nucleotide sequence 
given in SEQ ID NO: 3 (BC044952). 

Most preferred are SNPs at positions 383, 699 and/or 1332, leading to the amino 
30 acid exchanges E to Q, K to Q and F to S, respectively. 
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"Sequence identity'* tefeis to the degicee of identity (% identity) of two sequences, 
that in ibe case of polypeptides can be determined by means of for example 
BLASTP 2.2.S and in the case of nucleic acids by means of for example BLASTN 
2.2.6, wherein the low complexity filter is set on and BLOSUM is 62 (Altschul et 
5 al., 1997, Nucleic Acids Res.. 25:3389-3402). 

"Sequence homology" refers to the similarity positives) of two polypeptide 
sequences determined by means of for example BLASTP 2.0.1 wherein ttie Filter 
is set on and BLOSUM is 62 (Altschul et al., 1997, Nucleic Acids Res., 25:3389- 
10 3402). 

Nucleic acids encoding functional active derivatives can be isolated by using hu- 
man SEP gene sequences in order to identify homologues with methods known to 
a person skilled in the art, e.g. through PGR amplification or hybridization under 
15 stringent conditions (e.g. 60 X in 2.5 x SSC buffer followed by several washing 
steps at room temperature concentration) with suitable probes derived from e.g. 
the human SEP sequences according to standard laboratory methods. 
> 

"Functional active derivative" refers to a polypeptide that has essentially the bio- 
20 logical function(s) as the corresponding protein. In the case of sSEP, this may be 
an angiogenic activity as demonstrated in Examples 2 and 3. A test for ttie deter- 
miifation of die angiogenic activity of a putative sSEP derivative is demonstrated 
in Example 2. 

25 Furthermore, in case of sSEP, the same biological activity may also be the ability 
to compete with membrane bound SEP and therefore to act as an inhibitor of a 
signal transduced by membrane bound SEP. 
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In the case of membrane bound and soluble SEP, the tenn 'Tunctional active de- 
rivative" may refer to the ability to induce the expression of VEGF as shown m 
Example 8. 

5 According to a preferred embodiment of the invention, the sSEP or fimctional 
derivative thereof of flie invention is devoid of a transmembrane domain of SEP 
or of functional active variant thereof. Preferably, this means fliat a C-termmal 
fragment containing the transmembrane domain of «ie SEP or of the functional 
active derivative Aereof has been cleaved off. More preferably, also a N-tennmal 

10 fragment has been cleaved off. Preferably, sSEP fragments are produced by cleav- 
ing at potential protease cleaving sites, more peferably at flie following potential 
cleaving sites: 

SPRAIPRN (amino adds 165 to 172 of SEP as given in SEQ ID NO: 4) 
15 ARSTPRASRL (amino acids 242 to 250 of SEP as given in SEQ ID NO: 4) 
HRPSP (amino acids 509 to 513 of SEP as given in SEQ ID NO: 4) 

aeavmg can occur within every amino acid within these sequences, however, a 
cleaving after Hie amino acid R is preferred. 

20 ' 

According to the invention, this includes also ftat after cleavage with an appropri- 
ate protease, further amino acids are removed by e.g. carboxypeptidases. 

Consequenfly. in a more preferred embodiment, the sSEP or functional derivative 
25 thereof of the invention has a C-terminal amino acid corresponding to amino acid 
510, 249, 246, 242, 171 or 167 of SEP according to SEQ ID NO: 4 or has a C- 
terminal amino acid corresponding to the equivalent amino acid of a SEP deriva- 
tive. 

30 In a most preferred embodiment, an sSEP according to the invention has one of 
tiie sequences as shown in Figure 5 (SEQ ID NO: 7-18). 
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Within the invention it is also included that, in case that a fragment of the inven- 
tion still comprises a signal peptide, this signal peptide may also be cleaved oft 

S As demonstrated first in the con^t of tfie present invention, the protein depicted 
in SEQ ID NO: 2, 4 or 6 and soluble variants thereof exhibit an inqiortant role in 
angiogenesis. This enables the use of tiiese proteins in therapy. 

Consequently, fhe invention furttier relates to a pharmaceutical composition com- 
10 prising 

a) the sSEP or derivative thereof of the invention, 

b) SEP as defined in SEQ ID NO: 2, 4 or 6, 

c) a functional active derivative of tiie SEP of section b), and/or 

IS d) a nucleic acid encoding the proteins of sections a), b) or c) above, 

optionally in combination with a pharmaceutically acceptable carrier* 

The molecules as depicted in sections a) to d) may be provided as defined above. 

20 

Examples of nucleic acids as defined in d) are the nucleic acids shown in SEQ ID 
NO: 1, 3, and 5. Other examples are nucleic acids encoding the derivatives and 
fragments as described above. 

25 In a preferred embodiment of the invention, the pharmaceutical composition fur- 
ther comprises VEGF, and/or a functional derivative thereof, preferably in combi- 
nation with VEGF-A, VEGF-B, VEGF-C, VEGF-D, PLGF, PDGF-A, PDGF- B, 
PDGF-C, PDGF-D and FGF. 
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As aheady mentioned above, VEGF is a well known angiogenic &ctor. Conse- 
quently, a combination of SEP and VEGF leads to enforced or synergistic effects 
in Ae promotion of an^ogenesis in mammals. 

5 The invention also relates to the sSEP or derivative thereof of the invention or a 
SEP as defined in SEQ ID NO: 2, 4 or 6 or functional active derivates thereof or 
of nucleic acids encoding these molecules for use in therapy. 

The pharmaceutical composition of the invention may be applied as follows: 

10 

In accordance with the invention, there ^e numerous techniques which can be 
used to administer an effective vascuologenesis promoting or angiogenesis stimu- 
lating amount of SEP, sSEP or a functional active derivative thereof to a patient 

* suffering fix>m ischemia or some other condition which may be alleviated by vas- 
15 culogenesis or angiogenesis. SEP administration may be effected either as recpm- 

* binant protein or by gene transfer either as naked DNA or in a vector [Komowsld 
R,Fuchs S, Leon MB, Epstein SE, Delivery strategies to achieve therapeutic myo- 
cardial angiogenesis. Circulation, 2000 101 (4) 454-8; Simons M, Bonow RO, 
Chronos NA, Cohen DJ, Giordano FJ, Hammond HK, et al.. Clinical trials in 

20 coronary angiogenesis: issues, problems, consensus: An expert panel summaiy, 
Circulation, 2000 102 (11) E73-86; and Isner JM, Asahara T, Angiogenesis and 
vasculogenesis as therapeutic strategies for postnatal neovascularization, J Clin 
Invest, 1999 103 (9) 1231-36]. 

25 . If desired, regulatable vectors may be used as described in Ozawa et al, Annu Rev 
Pharmacol. & Toxicol, 2000 40 295-317, For example, SEP or sSEP can be ad- 
ministered by direct myocardial injection of naked plasmid DNA encoding SEP, 
sSEP or a functional active derivative thereof during surgeiy in patients with 
chronic myocardial ischemia following procedures outlined in Vale, P. R., et al., 

30 Left ventricular electromechanical mapping to assess efficacy of phVEGF (165) 
gene transfer for therapeutic angiogenesis in chronic myocardial ischemia, Circu- 
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lation, 2000 102 965-74. SEP, sSEP or a functional active derivative tiiereof can 
also be administered by direct myocardial injection of SEP, sSEP or a functional 
active derivative tiiereof protein via a miiutiioracotomy. Preferably, it is given as a 
bolus dose of fiom 1 pg/kg to 15 mg^cg, preferably between 5 pg/kg and 5 mg/kg, 
5 and most preferably between 0.2 and 2 mg/kg. Continuous infusion may also be 
used, for example, by means of an osmotic minipump as described in H^yman et 
al., Nat Med, 1999 5 1 135-152. If so, the medicament may be infused at a dose 
between 5 and 20 ug/I^minute, preferably between 7 and 1 5 pg/kg/minute. 

10 Alternatively SEP, sSEP or a functional active derivative thereof can be adminis- 
tered by catiieteibased myocardial SEP, sSEP or a functional active derivative 
thereof gene transfer. In fliis technique, a steerable, deflectable 8F catheter incor- 
porating a 27guage needle is advanced percutaneously to the left ventricular myo- 
cardium. A total dose of 200 ug/kg is administered as 6 injections into the 

15 ischemic myocardium (total, 6. 0 mL), Ejections are guided by NOGA left ven- 
tricular electromechanical mappmg. See Vale, P. R., et al.. Randomized, single- 
blind, placebo-controlled pilot study of catheter-based myocardial gene transfer 
for therapeutic angiogenesis using left Ventricular electromechanical mappmg in 
patients with chronic myocardial ischemia. Circulation, 2001 103 (17) 2138-43. 

20 

Another possibility for SEP, sSEP or a functional active derivative tiiereof ad- 
ministration is injection of SEP plasmid in the muscles of an ischemic limb in 
accordance witii procedures described in Simovic, D,, et al., Improvement in 
chronic ischemic neuropathy after intramuscular phVEGF165 gene transfer in 
25 patients with critical limb ischemia, Arch Neurol, 200 1 58 (5) 76168. 

Still another technique for effective administration is by intra-arterial gene trans- 
fer of the gene using adenovims and replication defective retroviruses as de- 
scribed for VEGF in Baumgartner I and Isner JM, Somatic gene therapy in the 
30 cardiovascular system, Aimu. Rev Physiol, 2001 63 427-50. An additional possi- 
bility for administering SEP, sSEP or a functional active derivative thereof is by 
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intiacoTonary and intravenous administration of lecombinant SEP, sSEP or a 
functional active derivative thereof following procedures described in Post, M. L, 
et al., Therapeutic angiogenesis in cardiology using protein formulations, Caidio- 
vasc Res, 2001 49 522-31. 

5 

A still further possibility is to use ex vivo e;q>anded endothelial progenitor cells 
(EPCs) engmeeied to express SEP, sSEP or a fimctional active derivative thereof 
for myocardial neovascularization as described in Kawamoto, A., et al.. Therapeu- 
tic potential of ex vivo expanded endothelial progenitor cells for myocardial 
10 ischemia. Circulation, 2001 103 (5) 634-37. 

Yet anotiier technique which may be used to administer SEP, sSEP or a functional 
active derivative thereof is percutaneous adenovirus-mediated gene delivery to the 
arterial wall in injuied atheromatous stented arteries. See, for example, Maillard, 
15 L., et al„ Effect of percutaneous adenovirus-mediated Gax gene delivery to the 
arterial wall in double-injured atheromatous stented rabbit iliac arteries. Gene 
Ther, 2000 7 (16) 1353-61 ; and Laham RJ, Simons M, and Sellke F, Gene trans- 
fer for angiogenesis in coronary artery disease,Annu Rev Med, 2001 52 485-502. 

20 In one advantageous aspect of tiie invention, a therapeutically effective dose of 
SEP, sSEP or a functional active derivative thereof is administered by bolus injec- 
tion of the active substance into ischemic tissue, e. g. heart or peripheral muscle 
tissue. The effective dose will vary depending on the weight and condition of the 
ischemic subject and the nature of the ischemic condition to be treated. It is con- 

25 sidered to be within the skill of the art to determine the appropriate dosage for a 
given subject and condition. Furthermore, the pharmaceutical composition can be 
administered in further conventional manners, e.g. by means of tfie mucous mem- 
branes, for example the nose or the oral cavity, in the form of dispositories im- 
planted under the skin, by means of injections, inAisions or gels which contain tiie 

30 medicaments according to tiie invention. It is further possible to administer the 
medicament topically and locally, if appropriate, in the form of liposome com- 
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plexes. Furfhennote, the tieatment can be carried out by means of a transdermal 
therapeutic system (TTS), which makes possible a temporally controlled release 
of the medicaments. ITS are known for example, from EP 0 944 398 Al, EP 0 
916 336 Al, EP 0 889 723 Al or EP 0 852 493 Al. 

s 

In accordance with another aspect of the invention, SEP, sSEP or a functional 
active derivative thereof is administered by continuous delivery, e. g., using an 
osmotic minipump, until the patient is able to selfinainlain a functional vascular 
network. 

10 

In another advantageous aspect within the'scope of die invention, SEP, sSEP or a 
fiinctional active derivative diereof is effectively administered to an ischemic sub- 
ject by contacting ischemic tissue widi a viral vector, e. g. an adenovirus vector, 
containing a polynucleotide sequence encoding the protein opemtively linked to a 
15 promote sequence. 

SEP, sSEP or a functional active derivative thereof may also be effectively admin- 
istered by implantetion of a micropellet impregnated with active substance in the 
direct vicinity of ischemic tissue. 

20 

For the production of the pharmaceutical compositions of the invention, the mole- 
cules of the present invention are usually formulated with suitable additives or 
auxiliary substances, such as physiological buffer solution, e.g. sodium chloride 
solution, deminemlized water, stabilizers, such as protease or nuclease inhibitors, 
25 preferably aprotinin, e-aminocaproic acid or pepstatin A or sequestering agents 
such as EDTA, gel formulations, such as white vaseline, low-viscosity paraffin 
and/or yellow wax, etc. depending on the kind of administration. 

Suitable further additives are, for example, detergents, such as, for example, Tri- 
30 ton X-100 or sodium deoxycholate, but also polyols, such as, for example, poly- 
ethylene glycol or glycerol, sugars, such as, for example, sucrose or glucose, zwit- 
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terionic compounds, such as, for example, amino acids such as glycine or in par- 
ticular taurine or betaine and/or a protein, such as, for example, bovine or human 
serom albumin. Detergents, polyols and/or zwitterionic compounds aie prefenred 

5 The physiological bufier solution preferably has a pH of approx. 6.0-8.0, expe- 
cially a pH of approx. 6.8-7.8, in particular a pH of approx. 7.4, and/or an osmo- 
larity of approx. 200-400 milliosmol/liter, preferably of approx. 
290-310 milliosmol/liter. The pH of the ihedicament is in general adjusted using a 
suitable organic or inorganic buffer, such as, for example, preferably using a 

10 phosphate buffer, tris buffer (tri8(hydioxymetiiyl)aminomethane), HEPES buffer 
([4-(2-hydroxyethyl)piperazino]ethanesulphonic acid) or MOPS buffer 
(3-morpholino-l-propanesulphonic acid). The choice of file respective buffer in 
general depends on the desired buffer molarity. Phosphate buffer is suitable, for 
example, for injection and infusion solutions. 

15 

Injection solutions are in general used if only relatively small amoimts of a solu- 
tion or suspension, for example about 1 to about 20 ml, are to be administered to 
the body. Infusion solutions are in general used if a larger amount of a solution or 
suspension, for example one or more litres, are to be administered. Since, in con- 

20 trast to the infusion solution, only a few millilitres are administered in the case of 
injection solutions, small differences from the pH and from the osmotic pressure 
of the blood or the tissue fluid in the injection do not make themselves noticeable 
or only make themselves noticeable to an insignificant extent with respect to pain 
sensation. Dilution of the formulation according to the invention before use is 

25 therefore in general not necessary. In flie case of the administration of relatively 
large amounts, however, the formulation according to the invention should be 
diluted briefly before administration to such an extent that an at least approxi- 
mately isotonic solution is obtained. An example of an isotonic solution is a 0.9% 
strength sodium chloride solution. In tiie case of infusion, the dilution can be car- 

30 ried ou^ for example, using sterile water while the administration can be carried 
out, for example, via a so-called bypass. 
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Wifhin the present invention, subjects which may be treated or diagnosed include 
animals, pteferably mammals and humans, dead or alive. These patients suffer 
from the diseases as mentioned above. 

5 

Furthermore, the invention relates to the use of the sSEP or derivative thereof of 
the invention or of the SEP as defined in SEQ ID NO: 2, 4 or 6 or a fimctional 
active derivative thereof or of a nucleic acid encoding these molecules for tiie 
preparation of a pharmaceutical composition for the treatment of ischemic, dental 
10 or placental diseases, of smoker's leg, of diabetic ulcers or for tiie stimulation of 
wound healing, especiadly of wound healing of fractures. Witii respect to tiiis use 
of the invention and especially with respect to flie administration, die dosage and 
the manufacture of this pharmaceutical composition, the same applies as defined 
above. 

15 

These diseases are all characterised by a disturbed angiogpnesis and therefore 
SEP, eitiier as a soluble factor or as defined in SEQ ID NO: 2, 4 or 6 as well as 
functional active derivatives tiiereof lead to a significant improvement in these 
diseases. 

20 

Witii respect to the wound healing of fractures, SEP immobilised to a matrix can 
be administered directly into the site of fracture to promote the angiogenesis and 
wound healing. As matrices can be used ceramic matrices or bonemeal on which 
the protein is immobilised. Slow release formulations to have the &ctor locally 
25 enriched can be used as well. 

With respect to the treatment of placental diseases, neovascularization as an essen- 
tial requirement for supporting the growing fetus and embryo during pregnancy. 
For tiiat process, vascular development is necessaiy in the placenta (fetal as well 
30 as maternal tissue) as well as in the uterus. Expression analyses, which are shown 

e 

in Figure 3, show the presence of significant levels of VEGF in uteq^s, reflecting 
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the above described requirement for stimulation of vascular growfli in this tissue. 
On the otfier hand, compared with placenta, the expression levels of VEGF are 
relatively low in placenta. Thus, the limited expression of VEGF in placenta may 
- by itself - not be sufBcient to stimulate sufficient vascularization. The high ex- 

5 pression of SEP in female placenta, as shown in figure 3, provides an e>q[)lanation 
for the lower levels of VEGF expression in placenta compared to uterus. SEP is 
hi^ly expressed in normal placenta but is found at reduced levels in human 
uterus. Thus, vascularization in uterus appears to be predominantly stimulated by 
VEGF, while in placenta, SEP may play a more pronounced function. Heieby, 

10 botfi factors, each with defined specificity, are complementing their fimction to 
stimulate vascularization. In consequence, both &ctois are necessary for sufficient 
vascularization during pregnancy. 

Because of that, deficiencies in SEP may cause infertility, problems in pregnancy. 
15 Consequently, supplementation of SEP may aid to ameliorate or prevent said dis- 
orders. Furthermore, inhibition of SEP may be used to prevent angiogenesis in 
early pregnancies, with the objective to terminate pregnancies in humans (or ani- 
mals) due to medical indications. 

20 As explained above, SEP is a strong angiogenic factor. Therefore, in a preferred 
embodiment, the molecules as defined in sections a) to d) induce the formation of 
vascular vessels. 

As it can be taken fi-om Example 8, sSEP, SEP or the functional active derivative 
25 thereof are able to induce the production of VEGF. Therefore, in a preferred em- 
bodiment of the use of the present invention, the molecules as defined in sections 
a) to d) induce the production of VEGF. 

In a preferred embodiment of the invention, sSEP, SEP or fimctional active de- 
30 rivatives thereof are used in combination with VEGF and/or fimctional active de- 
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rivatives (hereof, perferably in combination witfi VEGF-A. VBGF-B» VEGF-C, 
VEGF-D, PLGF, PDGF-A, PDGF- B, PDGF-C, PDGF-D and FGF. 

The invention further includes a method for the treatment of a patient in need of 
S such treatmm^ wherein an effective amount of SEP, sSEP or a functional active 
derivative fh^eof is administered to tiie patient 

Witii respect to the preparation of this phaimaceutical composition, its administca- 
tion and other embodiments the same apply as defined above. 

10 

As it is shown in examples 7 and 10 to 12, SEP is especially upregulated in sev- 
eral tumor diseases. Consequenfly, SEP, sSEP and fimctional active derivatives 
thereof can be used as diagnostic agents. 

IS The invention tiierefore relates to a diagnostic agent comprising 

a) the sSEP or derivative thereof of the invention 

b) SEP as defined mSEQ ID NO: 2, 4 or 6, 

c) a functional active derivative of the SEP of section c), 

20 d) a nucleic acid encoding tiie SEPs of sections a) to c), and/or 

e) means for detecting the proteins of sections a) to c) or the nucleic acids of 
section d). 

This diagnostic agent may be appropriately combined with additional carriers or 
25 diluents or other additives which are suitable in this context With respect to these 
agents, the same apply as defined above for the pharmaceutical composition of the 
invention. 

Furtiiermore» the invention relates to the sSEP or derivatives thereof of the inven- 
30 tion, SEP as defined in SEQ ID NO: 2, 4 or 6, a functional active derivative 
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thereof, a nucleic acid encoding fliese SEPs or functional active derivatives and/or 
of means for detecting these SEPs or nucleic acids for use m diagnosis. 

The proteins or nucleic acids may be prepared as defined above. 

5 

Within the meaning of the present invention, means of detecting the proteins of 
ttie invention or SEP or functional active derivatives thereof include antibodies 
which can e.g. applied in Westen Blotdng, Immunohistochemistry, ELISA or 
fimctional assays for the proteins (Current Protocols, John Wiley & Sons, bic. 
10 (2003)). 

Means for detecting the nucleic acids as defined above include other nucleic acids 
being capable of hybridizing with the nucleic acids e.g. in Soutiiem Blots or 
Northern Blots as well as during In Situ Hybridization (CXurrent Protocols, John 
15 Wiley & Sons, Inc. (2003)), 

Futtiiermore, tiie invention relates to the use of the sSEP or derivatives of the in- 
vention or of SEP as defined in SEQ ID NO: 2, 4 or 6 or fimctional active deriva- 
tives thereof, of a nucleic acid encoding these SEPs or derivatives thereof or of 
20 means for detecting the SEPs or nucleic acids above for the diagnosis of tumor or 
tumor progression. 

SEP is an important marker of tumor cells (as shown in Fig. 3). Angiogene'sis is 
generally a phenomenon which occurs in later tumor stages. Therefore, SEP 
25 represents a marker for later tumor st^es, i.e. for tumors which have already 
achieved a malignant state. 

For example, sSEP or functional active derivatives thereof may be detected in the 
serum via antibodies. Furthermore, SEP, sSEP or functional active derivatives 
30 thereof may be detected in the tumor tissue via ihununohistochemistty. Nucleic 
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acids encoding these molecules, e.g. mRNA, may be detected using quantitative 
PGR. 

Depending of the tumor piogiession and of the occuirence of a tumor, sSEP ex- 
5 pression in ttie serum may change. Consequently, by measuring serum levels, it 
can be detennined whether a patient is susceptible for an SEP or sSEP mediated 
tumor tiiempy. The higher die SEP or sSEP expression, the better a tiieiapeutical 
success can be predicted. 

10 In several diseases as mentioned below, an aberrant angiogenesis contributes the 
clinical symptoms or is even the reason for these symptoms. The present inven- 
tion relates to SEP, which is an important inducer of angiogenesis, e.g. in tumors, 
hi contrast to VEGF, the expression of SEP is predominantiy restricted to tumor 
cells. Especially the expression of SEP in uterus appears to fiilfil a defined bio- 

15 logical function, as described further in figure 3. The rather specific expression of 
SEP in cancerous tissues makes SEP a valuable target for cancer tiierapy. Conse- 
quently, the inhibition of SEP results in inhibition of angiogenesis which will re- 
sult in the treatment of these diseases. Because of the greater tumor-vs-normal 
specificity of SEP, said inhibitory substances have an increased tumor specificity. 

20 

In another aspect of the invention, flie invention therefore also relates to an inhibi- 
tor of the sSEP or derivatives thereof of the invention or of the SEP as defined in 
SEQ ID NO: 2, 4 or 6 or of functional active derivatives thereof 

25 According to the present invention fee term "inhibitor" refers to a biochemical or 
chemical compound which prefembly inhibits or reduces the angiogenic activity 
of sSEP, SEP or the derivatives thereof. This can e.g. occur via suppression of the 
expression of the corresponding gene. The expression of the gene can be meas- 
ured by RT-PCR or Western blot analysis. 

30 
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Examples of such SEP inhibitors are binding proteins or bindmg peptides directed 
against SEP, in particular against the active site of SEP, and nucleic acids directed 
against fbe SEP gene 

S In a preferred embodiment,* the inhibitor of the invention is selected from the 
group consisting of antibodies, antisense oligonucleotides, siKNA, low molecular 
weight molecules (LMWs) and SEP receptor antagonists. 

IMWs are molecules which are not proteins, peptides antibodies or nucleic acids, 
10 and which exhibit a molecular weight of less than 5000 Da, preferably less ttian 
2000 Da, more preferably less than 2000 Da, most preferably less than 500 Da, 
Such LMWs may be identified in High-Through-Put procedures startmg from 
libraries. Such methods are known in the art. 

15 The term "binding protein*' or •'binding peptide" refers to a class of proteins or 
peptides which bind and inhibit sSEP, SEP or derivatives thereof including, with- 
out limitation, polyclonal or monoclonal antibodies, antibody fragments and pro- 
tein scaffolds directed against these proteins. 

20 The procedure for preparing an antibody or antibody fragment is efTected in ac- 
cordance with me&ods which are well known to tfie skilled person, e.g, by immu- 
nizing a mammal, for example a rabbit, with sSEP, SEP or derivatives thereof, 
where appropriate in the presence of, for example, Freund's adjuvant and/or alu- 
mmium hydroxide gels (see, for example. Diamond, B.A. et al. (1981) The New 

25 England Journal of Medicine: 1344-1349), The polyclonal antibodies which are 
formed in the animal as a result of an immunological reaction can subsequently be 
isolated from the blood using well known methods and, for example, purified by 
means of column chromato-graphy. Monoclonal antibodies can, for example, be 
prepared in accordance with the known method of Winter & Milstein (Winter, G, 

30 & Milslem, C. (1991) Nature, 349, 293-299). 
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Accoiding to fhe present inventioii the term antibody or antibody fragment is also 
understood as meaning antibodies or antigen-binding parts thereof, which have 
been prepared recombinantly and, where appropriate, modified, such as chimaeric 
antibodies, humani^d antibodies, multifunctional antibodies, bispecific or oli- 
5 gospecific antibodies, single-stcanded antibodies and F(ab) or F(ab)2 fi:agments 
(see, for example, EP-B 1-0 368 684, US 4,816,567, US 4,816,397, WO 88/01649, 
WO 93/06213 or WO 98/24884). 

As an alternative to the classical antibodies it is also possible, for example, to use 
10 protein scaffolds against sSEP, SEP or derivatives fhereoi^ e.g. anticalins which 
are based on lipocalm (Beste et al, (1999) Proc. Natl. Acad, Sci. USA, 96, 1898- 
1903). The natural ligand-bindmg sites of the lipocalins, for example flie retinol- 
binding protein or the bilin-binding protein, can be altered, for example by means 
of a "combmatorial protein design" approach, in such a way tiiat they bind to se- 
15 lected haptens, here to sSEP, SEP or derivatives thereof (Skerra, 2000, Biochim. 
Biophys. Acta, 1482, 337-50). Other known protem scaffolds are known as being 
alternatives to antibodies for molecular recognition (Skena (2000) J. Mol. Recog- 
nit, 13, 167-187). 

20 If it is intended to inhibit the functions of membrane bound SEP, also sSEP may 
be an inhibitor of the mvention, since sSEP may compete with SEP for the 
bindung of SEP to its receptor or ligand. 

The term ^'nucleic acids against the SEP gene or SEP itself* refers to double- 
25 stranded or single stranded DNA or RNA which, for example, inhibit the expres- 
sion of the SEP gene or the activity of sSEP, SEP or derivatives fliereof and in- 
cludes, without limitation, antisense nucleic acids, aptamers, siRNAs (small inter- 
fering RNAs) and ribozymes. 

30 The nucleic acids, e.g. fhe antisense nucleic acids or siRNAs, can be synthesized 
chemically, e.g. in accordance wifli the phosphotriester method (see, for example. 
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Uhlmann, E. & Peyman, A. (1990) Chemical Reviews, 90, S43-S84). Aptamers 
aie nucleic acids which bind witfi high affinity to a polypeptide, heie sSEP, SEP 
or derivatives thereof. Aptamers can be isolated by selection methods such as 
SELEX (see e.g. Jayasena (1999) Clin, Chem., 45, 1628-50; Klug and Famulok 

5 (1994) M. Mol. Biol. Rep., 20, 97-107; US 5,582,981) ftom a large pool of differ- 
ent single-stranded RNA molecules. Aptamers can also be synthesized and se- 
lected in their miiior-image form, for «ample as the L-ribonucleotide (Nfolte et 
al. (1996) Nat Biotechnol.. 14, 1116-9; Klussmann et aL (1996) Nat BiotechnoL, 
14, 1 1 12-5). Forms which have been isolated in this way enjoy the advantage that 

10 they are not degraded by naturally occurring ribonucleases and, therefore, possess 
greater stability. 

Nucleic acids may be degraded by endonucleases or exonucleases, in particular by 
DNases and RNases which can be found in the cell. It is, therefore, advantageous 

15 to modify the nucleic acids in order to stabilize them against degradation, thereby 
ensuring that a high concentration of the nucleic acid is maintained in the cell over 
a long period of time (Beigelman et aL (1995) Nucleic Acids Res. 23:3989-94; 
WO 95/1 1910; WO 98/37240; WO 97/291 16). Typically, such a stabilization can 
be obtained by introducing one or more internucleotide phosphorus groups or by 

20 introducing one or more non-phosphorus intemucleotides. 

Suitable modified intemucleotides are compiled in Uhlmann and Peyman (1990), 
supra (see also Beigehnan et al. (1995) Nucleic Acids Res. 23:3989-94; 
WO 95/11910; WO 98/37240; WO 97/29116). Modified mtemucleotide phos- 

25 phate radicals and/or non-phosphorus bridges in a nucleic acid which can be em- 
ployed in one of the uses according to the invention contain, for example, methyl 
phosphonate, phosphorothioate, phosphoramidate, phosphorodithioate and/or 
phosphate esters, whereas non-phosphorus internucleotide analogues contain, for 
example, siloxane bridges, carbonate bridges, carboxymetfayl esters, acetamidate 

30 bridges and/or thioettier bridges. It is also the intention that this modification 
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should improve the durability of a phannaceutical composition which can be em- 
ployed in one of the uses according to the invention. 

The use of suitable antisense nucleic acids is furOier described e,g. in Zheng and 
5 Kemeny (1995) Clm, Exp. Immunol, 100, 380-2; Nellen and Lichtenstein (1993) 
Trends Biochem. Sci., 18, 419-23, Stein (1992) Leukemia, 6, 697-74 or 
Yacyshyn, B. R- et al. (1998) Gastroenterology, 1 14, 1 142). 

The production and use of siRNAs as tools for RNA interference in the process to 
10 down regulate or to switch off gene expression, here SEP gene expression, is e.g, 
described in Elbashir, S. M. et al. (2001) Genes Dev.. 15, 188 or Elbashir, S. M. et 
al. (2001) Nature, 41 1, 494. Preferably, siRNAs exhibit a length of less than 30 
nucleotides, wherein the identity stretch of the sense Strang of the siRNA is pref- 
erably at least 1 9 nucleotides. t 

15 

Ribozymes are also suitable tools to inhibit the translation of nucleic acids, here 
the SEP gene, because they are able to specifically bind and cut the mRNAs. Th^ 
are e.g. described in Amarzguioui et al. (1998) Cell. Mol. Life Sci., 54, 1 175-202; 
Vaish et al. (1998) Nucleic Acids Res., 26, 5237-42; Persidis (1997) Nat Bio- 
20 technol., 15, 921-2 or Couture and Stinchcomb (1996) Trends Genet, 12, 510-5. 

Thus, the nucleic acids described can be used to inhibit or reduce the expression 
of the SEP genes in the cells both in vivo and in vitro and consequently act as a 
SEP inhibitor in the sense of the present invention. A smgle-stranded DNA or 
25 RNA is preferred for the use as an antisense oligonucleotide or ribozyme, respec- 
tively. 

The invention further relates to a phannaceutical composition, comprising the 
mhibitor of the nivention, optionally in combination with a pharmaceutically ac- 
30 ceptable carrier. With respect to the preparation and administration of this phar- 
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maceutical composition of fhe invention, fhe same applies as defined above for 
oibsft phannaceutical compositions of tiie invention. 

In a preferred embodiment, tiiis pharmaceutical composition of the invention fur- 
5 ther comprises a VEGF inhibitor. 

Anotiier aspect of the invention relates to the inhibitor of tiie invention for use in 
tiierapy. 

10 The mvention furtiier relates to the use of an inhil>itor of die invention for the 
prq>aration of a pharmaceutical composition for flie treatment of cancer, rheuma- 
toid arftritis, psoriasis, artherosclerosis, retinopatiiy, osteoarttiritis, endometriosis 
and chronic inflammation. With respect to this use of the invention and especially 
with respect to the adtmnistration, the dosage and the manufacture of this pharma- 

15 ceutical composition, the same applies as defined above. 

For the context of these diseases, SEP inhibition aims at preventing the fonnation 
of vascular vessels which support the diseased tissue. This, in turn, will reduce the 
amount of diseased or malignant cells (e.g. cancer cells). 

20 • 

The analysis in colon of SEP expression and VEGF expression, as shown in Fig- 
ure 9, shows that expression of VEGF is found in tissue which have high expres- 
sion of SEP. Vice versa, samples which have low expression of SEP, and there- 
fore low activity of SEP, have low expression of VEGF. This may be a further 
25 hint that SEP regulates the expression of VEGF. Consequently, therapeutic means 
that are capable of reducing the expression and/or activity of SEP can in turn 
cause reduced expression and hence reduced activity of VEGF. 

FurOiermore, as already discussed above and in Example 8, sSEP, SEP or the 
30 functional active derivative thereof are able to induce the production of VEGF. 
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10 



Theiefoie, die inhibitor of Ihe invention may act fluough the inhibition of fte pro- 
duction of VEGF. Therefore, in a preferred embodiment of this use of Ihe present 
invention, the inhibitor inhibits the production of VEGF. 

As it is shovm in Example 13, SEP expression is upregulated under hypoxic coo^ 
ditions. It is known in the ait that during the growth of solid tumoi^ often hypoxic 
conditions are found, which in turn result in tiie induction of new vascular vessels. 
SEP may be an important fector in this physiological process. In turn, inhibition 
of SEP function may result in maintaining tiie hypoxic conditions in flie tumor, 
resulting in a suppression of tumor growth or even in a regression of tumor size. 

Therefore, in a preferred embodiment of tiie use of the invoition, flie inhibitor 
prevents die formation of vascular vessels in die tumor tissue. 

15 According to a preferred embodiment, the cancer is selected from fbs group con- 
sisting of brain cancer, pancreas carcinoma, stomach cancer, colon carcinoma, 
skin cancer, especially melanoma, bone cancer, kidney carcinoma, liver cancer, 
lung carcinoma, ovary cancer, mamma carcinoma, uterus carcinoma, prostate can- 
cer and testis carcinoma. 

20 

The invention fiirflier includes a mefliod for Ihe treatment of a patient in need of 
such treatment, wherein an effective amount of an inhibitor of SEP, sSEP or of a 
fimctional active derivative thereof is administered to die patient 

25 With respect to the preparation of this pharmaceutical composition, its administra- 
tion and oflier embodiments the same apply as defined above. 

Preferably, die inhibitor is used in combination wifli a VEGF and inhibitor. In fliis 
case, liie definition of an inhibitor is as mentioned above, only in die context of 
30 VEGF and not SEP. 
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The invention fuifher relates to a melhod for the identification of a SEP inhibitor, 
wherein a potential inhibitor is tested for its activity to block flie efif^ts of SEP, 
sSEP or of a functional derivative thereof. 



5 In tibtis meAod of flie invention, in general, SEP, sSEP or Ae corresponding gene 
are provided e.g. in an assay system and brougiht directly or indirectly mto contact 
with a test compound, in particular a biochemical or chemical test compound. 
Then, the influence of the test compound on SEP, sSEP or flic corresponding gene 
is measured or detected by measuring whether the SEP phenotype is reversed by 

10 addition of ibe potential inhibitor. Thereafter, suitable inhibitors can be analyted 
and/or isolated. For the screening of compound libraries, the use of high- 
throughput assays are preferred which are known to fiie skilled person or which 
are conunercially available. 

15 Suitable assays may be based on the gene expression of SEP or sSEP or on the 
physiological activity of SEP or sSEP, i.e. the angiogenic properties. 

For example, the following assay may be used for the identification of an inhi- 
botor of the invention: 

20 

• transfection of SEP, mSEP (murine SEP; Xantos clone collection), hSEP 
(human SEP; received by RZPD clone services) into HEK293 cells 

• transfer of supematants of HEK 293 cells onto HUVEC cells (as described 
for the screen in example 1) 

25 • addition / incubation of HUVEC cells with LMW (low molecular weight) 
compound library or other potential inhibitors 

• screening for inhibition of proliferating activity (reversion of phenotype) 

• definition of lead structures 

• analysis of specificity: inhibition of SEP, no effect on VEGF 

30 
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The experimental steps tiansfection of 293 cells, transfer of supernatant onto 
HUVEC cells and screening for proliferation or inhibition of proliferation, lepec- 
tively, can be carried out according to examples 1 and 2. 

5 The invention further relates to a method for the preparation of a phamaaceutical 
composition, wherein a SEP inhibitor is identified as indicated above, synthesized 
in adequate amoimts and finally formulated into a pharmaceutical composition. 

Furdiermore, the invention relates to tiie identification of SEP interacting proteins, 
10 e.g. receptors or pathway components, wherein 

a) a potential SEP interactor is brought into contact with SEP or a 
functional derivative thereof and 

b) binding of the potential interactor to SEP or the functional deriva- 
15 tive thereof is determined. 

An example for different strategies for providing an interactor of SEP is given in 
Example 6. 

20 The following Figures and Examples are intend to illustrate further the invention 
without limiting it 
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Short Description of the Blgures: 
Figure 1: 

5 Proliferation of HUVEC following transfer of supematants firom transfected 293 
cells. 

The relative fluorescence units (RFU) are given as mean value from three inde- 
pendent experiments. Experiments were performed following the manually 

10 adapted protocol described above. 

Vector represents the negative control resulting from transfection of the cloning 
vector pCMV-Sport6 into 293 cells and measurement of Alamar Blue to deter- 
mine background proliferative effect of the supernatant derived from 293 cells. 
VEGF and PDGF were derived from the same clone collection to ensure compati- 

1 5 bility of expression systems. 



Figure 2: 

20 Proliferation of NHDF (normal human dermal fibroblasts) following transfer of 
supematants from transfected 293 cells. 

Hie relative fluorescence units (RFU) are given as mean value from three inde- 
pendent experiments. 

25 

Experiments were performed following the manually adapted protocol described 
above 

Vector represents the ne^tive control resultmg from transfection of the cloning 
vector pCMV-Sport6 into 293 cells and measurement of Alamar Blue to deter- 
30 mine background proliferative ejffect of the supernatant derived from 293 cells. 
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VEGF and PDGF were derived ftom the same clone collection to ensure compati- 
bility of expression systems. 

The results shown in Fig. 1 and 2 demonstrate that SEP acts specifically on endo- 
S tfaelial but not on fibroblast cells 

Figure 3: 

Increased CTcpreSsion of SEP in tumor vs normal tissue and comparison to VEGF 
10 of tumor vs normal specificity 

Database analyses reveales the frequencies of EST,hits* in public databases 
(NCBI CGAP, 5-16-03)i which are indicative for relative expression levels in 
various normal and malignant tissues. Shown are normalized ,hit* frequencies per 
15 200.000 EST entries x library. Note the different expression pattern in normal 
tissue (VEGF predominantly in uterus, SEP in placenta) and the decreased fre- 
quency and intensity of SEP hits in normal tissues. 

20 Figure 4: 

Schematic domain structure of hSEP 

Figure 4 shows the putative composition of the domains of hSEP. A globular 
25 domain containing Cysteins at the N-terminus is followed by a Prolin rich domain 
and two cleavage sites (arrows) for serum proteases / serin proteases, e.g. Throm- 
bin, Plasmin or Urokinase. Repetitive units of similar Prolin containing sequences 
are followed by a Prolm rich domain and a trans-mebrane domain. 



30 



5 



10 



15 



20 



25 



-29- 

Fipire 5: Preferred soluble SEP ftapments 

This Figure shows preferred soluble SEP fiagments of tiie invention. 
Figure 6: 

Total RNA from mammary gland, and colon tissue was transcribed into cDNA 
and relative expression of SEP versus ISSrRNA was calculated after quantitative 
real-time PGR. Absolute expression levels have been analysed by quantitative 
real-time PGR for a panel of cDNAs from mammary gland and ovary tissue. 

Overexpression of SEP was observed in mammary and ovary cancer compared to 
normal tissue. 

Figure? 

Figure 7 describes that HEK 293 cells transfected with SEP produce VEGF. 
Figure 8: 

Proliferation of HUVEC following transfer of supematants from transfected 293 
cells 



The relative fluorescence units (RFU) are given as mean value from three inde- 
pendent experiments. Experiments were performed following flie manually 
adapted protocol described above. 

Vector represents the negative control resulting from transfection of the cloning 
30 vector pGMV-Sport6 into 293 cells and measurement of Alamar Blue to deter- 
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mine background proliferative effect of the supernatant derived from 293 cells. 
VEGF was derived from the same clone collection to ensure compatibility of ex- 
pression systems. 

S Expression of fragment 1-SlO (1-SlO) showed the same activity compared to full 
lengdi SEP (hSEP). There was also no difference in activity of SEP and the frag- 
ment 1-SlO when tagged with the HA (hemagglutinin) epitope (hSEP HA; 1-510 
HA). 

10 

Figure 9: 

Expression of human SEP in tumor vs normal tissue by quantitative RT-PCR 

IS Total RNA from colon, lung» prostate and breast tissue was transcribed into 
cDNA and relative expression of SEP versus ISSrRNA was calculated after quan- 
titative real-time PCR. Overexpression of SEP was observed in most colon» lung, 
prostate and breast cancer compared to normal tissue. 

20 Figure 10: 

Expression of SEP and VEGF in breast tumours versus normal tissue by quantita- 
tive RT-PCR 

25 Total RNA from breast tissue (cancer and normal) was transcribed into cDNA and 
relative expression of VEGF and SEP versus ISSrRNA was calculated after quan- 
titative real-time PCR. Overexpression of SEP was observed more frequently in 
breast cancer versus normal tissue compared to VEGF. 

30 Figure 11: 
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Incieased expression of SEP in colon cancer veisus normal tissues conipaied to 
VEGF 

Total RNA from colon tissue (cancer and normal) was transcribed into cDNA and 
5 relative expression of SEP and VEGF versus G6PDH was calculated after quanti- 
tative real-time PGR. We observed a correlation between SEP and VEGF expres- 
sion in normal colon tissue. In colon cancer the tissue where correlation is also 
found, albeit less pronounced. 

Expression levels of SEP and VEGF correlated in normal colon tissue and less 
10 pronounced in colon cancer tissue. 

JFiBure ^ 

Expression of h SEP in relation to G6PDH under hypoxic conditions by quantita- 
15 tive RT-PCR 

Tptal RNA from HEK 293 cells either untreated (unt) or incubated with medium 
containing SOmM CoCh (CoC12) for 24 hours was transcribed into cDNA and 
relative expression of SEP versus G6PDH was calculated after quantitative real- 
20 time PGR- 

Induction of overexpression of SEP was observed in HEK 293 cells under hy- 
poxic conditions. 
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Examples 



Exanqile 1 : Isolation of the SEP cDNA. by expression screening 

An expression screen was conducted in order to isolate novel cDNAs that encode 
secreted proteins vAuch stimulate endotiielial cell proliferation. Plasmid DNAs 
were prepared on Xantos' proprietaiy hig^-flirougl^iit robot assembly accoiding 
to standard Xantos protocols (see WO 03/014346): 

Bakteria in growth plates were sedimented by centrifugation and siq)en]atant was 
exhausted. The pellets were tiian resuspended wifli RNAse contahung buffer (PI), 
an alkalbe buffer ^2) was added for lysis and afterwards neutralized by an acid 
buffer (P3). 

After a short incubation, plates were again centrifuged and die supernatant trans- 
ferred into additional plates. To clear the suspension ftom bacterial endotoxins 
buffer P4 was added and mixed. The supematants of an additional centri&gation 
were than transferred to third plate and mixed wifli silica to bind plasmid DNA. 
The silica was washed, therefore the plate was centrifuged and the pellets were 
resuspended with acetone on a plate shaker. The plates were again centrituged 
and ^ acetone was exhausted and evaporated. The DNA was eluted by mbcing 
the dry silica pellet widi water (60-C) and after a centrifugation step the DNA 
containing supernatant was transferred into the last plate. 

For incubation and mixing a plate shaker was used and the buffers wctc added 
using an eigiht channel dispenser. 

(PI: Tris EDTA with RNAse, P2: NaOH / SDS, P3: potassium acetate, P4: SDS 
in isopropanoO 
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To fiicilitate the production of fhe proteins encoded by individual cDNA clones, 
2.2x10^ 293 HEK cells were seeded in 96-well tissue culture plates (Costar) in 
. 100^1 DMEM medium containing S% FCS (Invitrogen). Tiansfection of 1*8000 
cDNAs from a clone collection (MGC Clone Collection (IRAK-Collection 

S C'Manmialian Gene Collection"; RZPD, Berlin) described in Strausberg RL, 
Feingold EA, Klausner RD, Collins FS. The Mammalian Gene Collection. 
Science, 1999> 286. 455-457;^ on 293 cells was performed 24hrs post seeding us- 
ing calcium phosphate co-precipitation. Precipitates were removed after 4 hours 
and cells were switohed to nutrient deficient DMEM (DMEM, L5%FCS, 1% Na- 

10 pyruvate, 1% Glutamine, lOOfig^ gentamycin, O.S^g/ml amphotericin B). Hu- 
man umbilical cord vein endotiielial cells (HUVEC) were cultured in ECGM with 
supplements (Promocell Heidelberg, single quots) containing 1 % serum, SOp.g/ml 
gentamycin, 0.4|ig/ml amphotericin B and 50U/ml nystatin. HUVECS were plated 
at 2.5 X 10^ cells /well on day 3. Before transfer of supematants on day 4, 90|il of 

IS medium was removed, HUVECS were washed once with 200}il of PBS, then 7S^1 
of nutrient deficient medium (ECBM, with supplements, Promocell, Heidelberg) 
containing Ifig/ml hydrocortisol, 50^ig/ml gentamycin, 0.4^g/ml amphotericin B 
and 50U/ml nystatin was added following 25|il of supematants jfrom fhe trans- 
fected 293 cells, Supematants were incubated for 4 days on HUVEC cells. Read- 

20 out was performed using Alamar Blue (Biosource, California USA). For each well 
of a 96weU plate, 11^1 of Alamar Blue reagent were mixed with 9^1 of ECBM 
and the resulting 20|il were added directly to tiie HUVEC cells without removal 
of medium. Incubation was performed at 37*^C for 4 hours. Alamar Blue fluores- 
cence was measured at S30nm excitation and 590nm emission. 

25 Positive control for proliferation of HUVECs was supernatant containing VEGF 
derived from the clone collection. 

Negative controls were supematants from vector-transfected cells and PDGF- 
transfected 293 cells. 

This screen led to the isolation of a cDNA which will be referred to as Stimulator 
30 of Endothelial Proliferation, SEP. The original SEP clone identified was the 

IMAGE clone SI 23637 derived from a murine liver cDNA library. To identify a 
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human ortfaologue for mSEP, BLAST searches against the human UniGene data- 
base were perfoTmed. They revealed the presence of the mRNA sequence of the 
hypothetical protein KIAA1271 with a low E-value of about 16-2S. On amino 
acid level, however, the E-yalue mcreases to Se-12S with an overall homology of 
50% between the murine and the human predicted proteins. The assumption that 
the respective genes may be orthologous is suppoited by chromosomal localisa- 
tion studies: the mouse locus of S 123637 is syntenic to the human locus of 
KIAA1271, 2F2, and 20pl3 respectively. 

Example 2: Verification of proliferation-inducing activity 

For the verification of the proliferation-inducing activity of SEP, mSEP (murine 
SEP; Xantos clone collection), hSEP (human SEP; received by RZPD clone ser- 
vices) and controls were transfected into HEK293 cells and supematanAs were 
transfeired onto HUVEC as described for the screen (Example 1) except that all 
manipulations were carried out manually. Figure 1 shows tiie proliferation- 
inducing activity of mSEP and hSEP in comparison to VEGF. 

Example 3: Verification of specific expression 

In order to investigate the cell type specificity of SEP supematants fix)m trans- 
fected 293 HEK cells were, also added to nomial human dermal fibroblasts 
(NHDF). NHDF were seeded at 1,000 cells per well on 96-well tissue culture 
plates two days prior to tiie transfer in lOOfil complete Fibroblast Growth Medium 
(Promocell, Heidelberg). 24h prior to the transfer the medium was changed to 
lOOjil Fibroblast Basal Medium (Promocell, Heidelberg) containing 75ng/ml gen- 
tamycin, SOng^ml amphotericin B. After 25|il of 293 HEK supernatant had been 
transfeired cells were incubated for 4 days and viable cell number was assessed by 
Alamar Blue reduction as above. Figure 2 demonstrates that mSEP and hSEP 
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were unable to stimulate NHDF proliferation to levels above empty vector con- 
trols. However, flie cells were clearly responsive to supematants containing FGF- 
2 or PDGF. These results demonstrate Aat SEP acts specifically on endothelial 
but not fibroblast cells. 

5 

Example 4: Expression analysis of hSEP in comparison to VEGF 

Expression analyses of human SEP and VEGF were performed using flie Ex- 
10 pressed Sequence Tag data provided by tiie Cancer Genome Anatomy Project of 
the National Cancer Institute, Bethesda, Maryland, USA. SEP was represented by 
Unigene Cluster Hs. 1 83669 and VEGF was represented by Hs.73793 of Unigene 
build Hs. 160. EST frequencies per tissue were normalized to 200,000 total EST 
per tissue. Pooled tissues and tissues for which both the VEGF and SEP fie- 
15 quency were zero were excluded from the analyses. The results are shown m Fig- 
ure 3. 



Example 5: {Structure and separate functional domains of SEP 

20 

The primary amino acid sequence of SEP (seqID AAH44952. 1) forms a protein of 
540 amino acids (estimates size 59,4 of kDa), which is anchored to ttie membrane 
by a carboxyterminal membrane spanning domain followed by a hydrophilic stop- 
transfer sequence at the C-terminal end of flie molecule. Further details related to 

25 the domain structure of SEP are provided in Figure 4. Extracellular domains, 

which appear to be separated from each other by flexible Gly/Ser rich interdomain 
linker sequences include repeats which contain 4x multiples of the sequence 
(iyV)-P-S-K-(LV)-P-T, as well as additional proline rich modules. The amino 
terminal domain contams multiple cystems which can form disulfide bonds. Of 

30 particukir interest is flie observation fliat two very flexible and hence exposed se- 
quence stretches at position 180-2 and 255-8 are preceded by arginine rich se- 
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quences at position 165-72 and 231-40. Although these sequences are not identi- 
fied as specific 'classical' consensus sequences for recognition by extracellular or 
seium proteases per se, fliey can be considered to provide ejqsosed sensitive sites 
for proteolytic processing of SEP. A fiudier protease sensitive site may be located 
S directly preceding the C-terminal transmembrane domain at position 509-14. Ex- 
amples of products of proteolytic processing of SEP by surface-bound or extracel- 
lular proteases are represented by sequence ID*s 7 to 17. 

It has to be noted that the N-terminal protein fragments of SEP, as well as all 
10 those that have become separated fiom the transmembrane domain fiom ttie ex- 
tracellular side, are to be considered as soluble extracellular proteins and peptides. 
These products can express their biological function at tibie site of production 
(highest extracellular concentration) as well as at nearby and remote locations 
which are different firnn fheir side of production. 

15 

Example 6: Identification of SEP interacting protein 
A) General strategy for the identification of SEP interacting protein 
20 Step 1: 

Perform database search and find published interactor. Confirm published interac- 
tor by selective knock-out (RNAi) in that cellular assay SEP was defined in. 

Step 2: 

25 Prerequisite: Get an antibody against SEP or fiise SEP with another pro- 
tein/peptide that could be eitiier a reporter gene (e.g. GFP or enzyme or radioac- 
tive label or other chemical compound) or immunoprecipitable by an antibody. 
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The fiisions could be checked for maintained binding properties in the original 
functional assay. 

a) A second transfection screen: prepare a cDNA Ubrary from a transcriptome 
5 compromising the interactor (e.g. the transcriptome of the cell SEP was 

found fimctional on). Transfect and over express the cDNA clones individu- 
ally into an interactor-negative cellular background (this could be checked in 
advance with the fusion-constructs). Detect labelled cells by visual, en2y- 
matic or physical methods targeted to die fusion-partner of SEP. Gain inter- 
1 0 actor cDNA from cDNA stock. 

b) A co-precipitation approach followed by mass spectrometric analysis of 
bound partners. Optional: Confirm cellular localisation with labelled ligand. 
Extract the whole cellular extract or the appropriate cellular compartment by 

15 precipitating the interactor with SEP. Precipitation could be performed by 

immobilisation via SEP specific antibodies or immobilisation of SEP via a 
fused protein, peptide or chemical label. 
[Precipitation of membrane proteins might demand 

- Special solubilisation conditions (e.g. detergent concentrations) that have 
20 to be changed prior to addition of SEP and immobilisation-compound. 

- Cross-linking of SEP and interactor to preserve the interaction.] 

The precipitate could be processed in the following ways: 

i) Separation on protein gels and blotting (optional: proteolytic cleavage 
25 prior to or after electrophoresis). Subsequently mass-spectrometric analy- 

sis is performed followed by comparison of peptide data with appropriate 
mass-spec-databases. In case of no such peptide-map-database entry: se- 
quencmg of protein spot or cleavage derived peptides and search in protein 
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and nucleic acid databases (with derived nucleic acid sequences accoiding 
to the translation code; e.g. search in EST-databases). 

ii) Immunisation of animals with precipitated complex or derived parts of it 
5 in order to get antibodies against the putative interactor. These antibodies 

could serve in reverse immuno-precipitations as tools to show interaction 
between the respective antigen and SEP. 

Step 3: 

10 Perform in vivo and in vitro protein-protein binding studies: 

a) Yeast or mammalian two-hybrid assay with SEP as bait and a cDNA library 
cloned into the corresponding pray-vector. The pray-cDNA library should 
be derived from cells showing SEP exerted function. 

15 

b) Phage display hybridisation with recombmant and labelled SEP 

c) ' Hybridisation of protein chips with recombinant and labelled SEP 



20 Step 4: 

a) A second transfection screen: prepare a cDNA library flrom a transcriptome 
compromising the interactor (e.g. the transcriptome of the cell SEP was 
found functional on). Transfect and over express the cDNA clones individu- 
ally into a cellular background negative for interactor expression and SEP 
25 function (this could be checked in advance with the fusion-constructs and 

antibodies). Detect SEP fimction / activation in fhese cells by monitoring 
SEP induced phenotype (e.g. induction of VEGF). Gain interactor cDNA 
from cDNA stock. 
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b) A supernatant screen: ptepaie a cDNA libiaiy ftom a transcriptome com- 
promising the interactor (e.g. the transcriptome of the cell SEP was found 
functional on). Transfect and over express the cDNA clones individually 
into a cellular background potentially negative for interactor expression. 
Transfer supernatant (containing secreted protein coded by the ttansfected 
cDNA) to cells positive for SEP expression. Detect SEP function / activation 
in tfiese cells by monitoring SEP mduced pheno^e (e.g. induction of 
VEGF). Gain interactor cDNA from cDNA stock 

B) Variants of identification of SEP interacting proteins depending on the proper- 
ties of SEP: 



1. Identification ofaligand type SEP interactor 

15 In this variant ttie following steps could be performed in parallel or alterna- 
tively: 

Step 1, step 2b» step 3a4b+c, step 4a-H) 

2. Identification ofa co-receptor type SEP interactor 
20 Step 1, step 2b, step 3a+b+c, step 4a 

3. Identification of a receptor type SEP interactor 
Step 1, step 2a4-b, step 3a+b+c, step 4a 
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Example 7: Incceased expression of SEP in manimaty and ovaiy cancer compared 
to normal tissue 

f 

Figuie 3 indicates that EST data show high expression of human SEP in cancer 
5 versus normal in most tissues. 

Therefore expression levels of SEP ui RNAs and cDNAs from human mammary 
gland (normal and cancer), ovary (normal and cancer) and colon (normal and can- 
cer) were analysed by quantitative real-time PGR. 

cDNA was synthesized fiom 1 pg of total RNA in a volume of 20 }il using ran- 
10 dom hexamers as primer and AMV RevetseTranscriptase (Roche Diagnostics). 

Real-time PGR was carried out using a LightCycler (Roche Diagnostics). Reac- 
tions were set up in microcapillaiy tubes using tiie following final concentrations: 
1 \iM each of SEP sense (TG A GGA GGA GGA GAG AGA AG) and SEP an- 
tisense (TGG AAG GAG AGA GAT GGA GAG) primers, 3 \iM MgCli, Ix 

15 SYBR Greenmaster mix and 0,2 \i\ of cDNA Cycling conditions were as follows: 
denaturation (95** G for 10 min), amplification and quantitation(9S^C for 10 s, 
56''C for 10 s and 72°C for 13 s, with a single fluorescence measurement at the 
end of the 72^C for 13 s segment) repeated 45 times. A melting curve program 
(55-95**C with a heating rate of 0.1 ^ C/s and continuous fluorescence measure- 

20 ment) and a cooling step to 40^C followed. 

For relative quantification the procedure was repeated for 18S rRNA as reference 
gene. Data were anal}^d using LightCycler analysis software. 

In complete agreement with the computer prediction shown in figure 3 we ob- 
25 served higher expression of SEP in mammary and ovarian cancer compared to 
normal tissue. Also, in agreement with figure 3, colon samples showed a high 
expression of SEP in tumor as well as in normal tissue, (see figure 6) 
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Example 8 Induction of VEGF 

Induction of VEGF by SEP was measured in an ELISA specific for detection of 
5 hVEGF. 2x10"* HEK 293 cells were transfected in parallel with 0.28jig of flie in- 
dicated cDNAs (see Fig. 7) and grown in serum reduced culture medium (1.5% 
FCS). Concentration of hVEGF in the supernatant was determined 48h after trans- 
faction according to the manufacturers protocol (PromoKine - Human VEGF 
ELISA Kit, PromoCell GmbH, Heidelberg, Germany). The empty vector 
10 pCMVSporte was used as negative control. As positive control cells were trans- 
fected with an expression plasmid for hVEGF. Shown are means of 4. independent 
experiments. 

Result: The induction of hVEGF by SEP and/or its murine orthologue is signifi- 
cantly higher compared to the vector control (8 to 13 fold). The concentration of 
15 hVEGF in supematants of SEP transfected cells is similar to cells transfected with 
the expression plasmid for hVEGF. 

Example 9: Verification of proliferation-inducing activity of fi»gment 1-510 

20 

For the verification of the proliferation-inducing activity of ftagment 1-510 of 
SEP (expression plasmid for this fi:agment), SEP Qiuman SEP) and controls were 
transfected into HEK293 cells and supematants were transferred onto HUVEC as 
described for flie screen (Example 1) except that all manipulations were carried 
25 out manually. Figure 8 shows the proliferation-inducing activity of SEP and frag- 
ment 1-510 in comparison to VEGF. The fragment has the same degree of activity 
as the fiin lengOi SEP. 
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Example 10: Incieased expression of SEP in colon, lung, prostate and breast can- 
cer compared to normal tissue 

Figure 9 indicates higher expression of human SEP in cancer versus normal tis- 
5 sues. 

Therefore expression levels of SEP in RNAs and cDNAs from human colon 
(normal and cancer), lung (normal and cancer), prostate (normal and cancer) and 
breast (normal and cancer) were analysed by quantitative real-time PGR. 

cDNA was synthesized from 1 ^g of total RNA in a volume of 20 )tl using ran- 
to dom hexamers as primer and AMV Reverse Transcriptase (Roche Diagnostics). 

Real-time PGR was carried out using a LightCycler (Roche Diagnostics). Reac- 
tions were set up in microcapillaty tubes using the following final concentrations: 
1 |xM each of SEP sense (TGA GGA GG A GGA GAG AGA AG) and SEP an- 
tisense (TGG AAG GAG AGA GAT GGA GAG) primers, 3 \iM MgGh, Ix 

15 SYBR Greenmaster mix and 0^ |il of cDNA, Gycling conditions were as follows: 
denaturation (95** G for 10 min), amplification and quantitation (95**G for 10 s, 
56°G for 10 s and 72®G for 13 s, with a single fluorescence measurement at the 
end of the 72'^G for 13 s segment) repeated 45 times. A melting curve program 
(55-95^C with a heating rate of 0.1 ® C/s and continuous fluorescence measure-* 

20 ment) and a cooling step to 40^ followed. 

For relative quantification the procedure was repeated for 1 8S rRNA as reference 
gene. Data were analyzed using LightGycler analysis software. 

In agreement with flie computer prediction shown in figure 3 we observed higher 
expression of SEP in mammary, prostate and lung cancer compared ^o normal 
25 tissue. Furthermore, also for colon cancer a higher SEP expression was found. 
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Exaxnple 11: Increased expression of SEP in breast cancer versus normal tissues 
compared to VEGF 

Figure 10 indicates higher expression of human SEP in more breast cancer versus 
5 normal tissues compared to VEGF. 

Therefore expression levels of VEGF in RNAs and cDNAs from human breast 
(normal and cancer) were analysed by quantitative real-time PGR in the same 
breast tissue samples as indicated in figure 9. 

cDNA was syntiiesized from 1 ^g of total RNA in a volume of 20 \i\ using ran- 
1 0 dom hexamers as primer and AMV Reverse Transcriptase (Roche Diagnostics). 

Real-time PGR was carried out using a LightCycler (Roche Diagnostics). Reac- 
tions were set up in microcapillary tubes using the following final concentrations: 
1 }iM each of VEGF sense (TAG GTG GAG GAT GGG AAG TG) and VEGF 
antisense (GTA GTA AGA GGG GAG GAG GAA G) primers, 3 \iM MgGb, Ix 

15 SYBR Greenmaster mix and 0,2 \il of cDNA Gycling conditions were as follows: 
denaturation (95*^ G for 10 min), amplification and quantitation (95'*G for 10 s, 
56^Q for 10 s and 72°C for 13 s, with a single fluorescence measurement at tiie 
end of tiie 72°C for 13 s segment) repeated 45 times. A melting curve program 
(SS-9S®C with a heating rate of 0.1 ^ C/s and continuous fluorescence measure- 

20 ment) and a cooling step to 40^G followed. 

For relative quantification the procedure was repeated for 18S rRNA as reference 
gene. Data were analyzed using LightCycler analysis software. 

Relative expression levels, of VEGF were compared to relative expression levels 
25 of SEP as shown m figure 9. We observed in more cases higher expression of SEP 
in breast cancer versus normal tissue conq>ared to VEGF in breast cancer versus 
normal tissue. 
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Example 12: Increased «piession of SEP in colon cancer versus normal tissues 
compared to VEGF. 

5 Figure 1 1 indicates correlating expression levels of human SEP and VEGF in 
normal colon tissue where as correlation is less pronounced in colon cancer. 

Therefore expression levels of VEGF in RNAs and cDNAs from human colon 
(normal and cancer) were analysed by quantitative real-time PGR (as described in 
figures 9 and 10). 

10 

Relative expression levels of SEP were compared to relative expression levels of 
VEGFas shown in figure 9. We observed a correlation between SEP and VEGF 
expression in normal colon tissue compared to colon cancer tissue where correla- 
tion is less pronounced. 



Example 13: Increased expression of SEP in HEK 293 cells under hypoxic condi- 
tions. 

20 Figure 12 indicates higher expression of human SEP in HEK293 cells under hy- 
poxic conditions simulated by incubation with C0CI2 compared to expression lev- 
els of G6PDH. 

Therefore expression levels of SEP in RNAs and cDNAs from HEK 293 cells 
25 either untreated or incubated with medium containing 50mM C0CI2 for 24 hours 
were analysed by quantitative real-time PGR (as described in example 10). Incu- 
bation with C0CI2 is an accepted model for chemical induction of hypoxic condi- 
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tions in cells. In Ihe same experiment eTqsiession levels of VEGF weie detemiined 
under identical conditions. 

For relative quantification the procedure was repeated for G6PDH as reference 
5 gene. Data were analyzed using LightCycler analysis software. 

The data of fliis experiment show that uiduction of ovexexpiession of SEP was 
observed in HEK 293 cells under hypoxic conditions. The degree of induction 
was in the same range of hypoxic induction of VEGF expression. 
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What is claimed is: 
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Claims 

1 . A soluble SEP (sSEP) or a functional active soluble derivative thereof. • 

2. The derivative of claim 1, wherein the derivative exhibits a sequence 
homology of at least 25 % to the sSEP. 

3. The sSEP or functional derivative thereof of any of claims 1 or 2, be- 
ing devoid of a transmembrane domain of SEP or of a functional active 
variant thereof. 

4. The sSEP or functional derivative thereof of any of claims 1 to 3, hav- 
ing a C-terminal amino acid corresponding to amino acid SIO, 249, 
246, 242, 171 or 167 of SEP according to SEQ ID NO: 4 or having a 
C-terminal amino acid corresponding to the equivalent amino acid of a 
sSEP derivative. 

5. The sSEP or functional derivative lliereof of any of claims 1 to 3, hav- 
mg the sequence as shown in ai^ of SEQ ID NO: 7 to 18. 

6. A pharmaceutical composition, comprising 

a) tiie sSEP or derivative ttiereof of any of claims 1 to S, 

b) SEP as defined in SEQ ID NO: 2, 4 or 6, 

c) a functional active derivative of the SEP of section b), and /or 

d) a nucleic acid encoding the molecules of section a), b) or c), 

optionally in combination with a phamuCceutically acceptable carrier. 

7. The pharmaceutical composition of claim 6, further comprising VEGF 
and/or a functional derivative thereof. 
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8. The sSEP or derivative thereof of any of claims 1 to S» SEP as defined 
in SEQ ID NO: 2, 4 or 6 or a functional active derivative thereof 
and/or a nucleic acid encoding these molecules for use in therapy. 

5 9, Use of 

a) the sSEP or derivative thereof of any of claims 1 to S, 

b) SEP as defined in SEQ ID NO: 2» 4 or 6, 

c) a functional active derivative of flie SEP of section b), and /or 
10 d) a nucleic acid encoding the molecules of sections a), b) or c), 

for the preparation of a pharmaceutical composition for the treatment of 
ischemic or dental diseases, smoker's leg and diabetic ulcers, for the 
stimulation of wound healing or for the amelioration or preservation of 
IS infertilily. 

10. The use of claim 9, wheiein tiie molecules as defined in sections a) to 
d) induce the formation of vascular vessels. 

20 11. The use of any of claims 9 or 10, wherein the molecules as defined in 

sections a) to d) induce die production of VEGF. 

12. The use of any of claims 9 to 1 1, in combination with VEGF and/or a 
functional active derivative thereof. 



25 



13. A diagnostic agent comprising 



a) the sSEP or derivative thereof of any of claims 1 to 5, 

b) SEP as defined in SEQ ID NO: 2, 4 or 6, 

30 c) a functional active derivative of the SEP of section b). 
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d) a nucleic acid encoding flie molecules of sections a), b) or c), and 
/or 

e) means for fhe detection of the molecules of sections aX b) , c) or d) 

S 14. The sSEP or derivative ttiereof of any of claims 1 to 5, SEP as defined 

in SEQ ID NO: 2, 4 or 6 or a functional active derivative thereof, a nu- 
cleic acid encoding these proteins and/or means for the detection of 
these proteins or nucleic acids for use in therapy. 



10 15. Use of 

a) the sSEP or derivative theieof of any of claims 1 to S, 

b) SEP as defined in SEQ ID NO: 2, 4 or 6, 

c) a functional active derivative of the SEP of section b), 

15 d) a nucleic acid encoding the molecules of sections a), b) or c), and 

/or 

e) means for fhe detection of the molecules of sections a), b) , c) or d) 

for tiie preparation of a diagnostic agent tot the diagnosis of tumors 
20 and/or tumor progression. 



16. An inhibitor of the sSEP or derivative thereof of any of claims 1 to 5 or 
of the SEP as defined in SEQ ID NO: 2, 4 or 6 or of a functional active 
derivative thereof. 

25 

17. The inhibitor of claim 16, selected firom tiie group consisting of anti- 
bodies, antisense oligonucleotides, siKNA, Low molecular weight 
molecules (LMWs) and SEP receptor antagonists. 
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18. A pharmaceutical composition, comprising the inhibitor of any of 
claims 16 or 17, optionally in combination with a pharmaceutically ac- 
ceptable carrier. 

19. The pharmaceutical composition of claim 18, further comprising a 
VEGF inhibitor. 

20. The inhibitor of any of claims 16 or 17, for use in therapy. 

21. Use of an uihibitor of any of clabns 16 or 17 for the preparation of a 
pharmaceutical composition for the treatment of cancer, rheumatoid ar- 
thritis, psoriasis, artherosclerosis, letmopathy, osteoarthritis, endome- 
triosis and chronic inflammation, 

22. The use of claun 21, wherem flie inhibitor prevents the formation of 
vascular vessels in the tumor tissue. 

23. The use of any of claims 21 or 22, wherein the inhibitor inhibits the 
production of VEGF. 

24. The use of any of claims 21 to 23, wherem the cancer is selected ftom 
the group consisting of brain cancer, pancreas caicmoma, stomach 
cancer, colon carcinoma, skin cancer, especially melanoma, bone can- 
cer, kidney carcinoma, liver cancer, lung carcinoma, ovary cancer, 
mamma carcinoma, uterus carcinoma, prostate cancer and testis carci- 
noma. 

25. The use of any of claims 21 to 24, in combination with a VEGF inhibi- 
tor. 
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26. A method foi the identification of a SEP inhibitor, wherein a potential 
inhibitor is tested for its activity to block the effects of SEP or of a 
functional derivative thereof. 

5 27. A method for the preparation of a pharmaceutical composition^ 

wherein a SEP inhibitor is identified according to claim 26, syntfie- 
sized in adequate amounts and finally formulated into a pharmaceutical 
composition. 



10 28. Use of SEP, sSEP or a derivative thereof for the identification of pro- 

teins that bind or interact with SEP, wherein 



a) a potential SEP interactor is brought into contact wifli SEP or a 
functional derivative tibiereof, and 
15 ' b) binding of the potential interactor to SEP or the functional deriva- 

tive thereof is determined. 
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SEQUENCE IiISTXNQ 
<110» xantoa biomedicine AG 

<120> A new angiogenic factor and its medical use 
<130> X62263USPRO 
<160> 18 

<170> PatentXn version 3.1 

<210> 1 

<211> 3020 

<212> DNA 

<213> Mus musculus 

<400> 1 

ctcaggactc tgtgttcact gagatccttc agggagggaa ccttggctag ggccagttac 



gcctgggagt ccgcatgggc gccctgggcc tgggcgcgtg gggtcggaga ggctcctgaa 



2 

ctaggggaga atgaggtcgg ccacacacgg attcgcgacc ccggcagttc cttgatccgc 180 

atccagcacc tttagcaagc agtccatctc agtccatccc accctgccag ggtccgagtc 240 

actccagaag ctgagcagcc atgacatttg ctgaggacaa gacctataag tatatccgag 300 

acaaccacag caagttttgc tgtgttgacg ttcbggagat cctgccttac ctgtcctgcc 360 

tcacagctag tgaccaggat cgactgcggg cttcctacag gcagatcggg aaccgggaca 420 

cactctgggg actcttcaat aatctccagc gccggcctgg ctgggtggag gtcttcatcc 480 

gggcactgca gatctgtgag ctgcctgggc tggctgatca agtgactcga gtttatcaga 540 

gctacctgcc tccggggacc tcactccgct ccctagagcc actgcagtta ccagactttc 600 

ctgctgcggt ttctggaccc tctgcatttg cgccaggtca caacatccct gaccatggct 660 

tacgagagac accaagttgc cccaagcctg tccaggacac ccagccacca gagtccccag 720 
tagagaattc agagcaactc ctccagacca actccggggc cgtcgcgagg atgtctggtg 780 
gctctttgat accctctcct aaccagcagg ctctcagccc tcagccctcc agagagcatc 840 
aagagcaaga accagaactg ggtggcgccc acgcagcaaa tgttgcctct gttcccatag 900 
caacctatgg acctgtgtct ccaaccgttt ccttccagcc ccttccacgt actgccctga 960 

ggacaaacct cttgtctggg gtcacagtat cagccctatc tgctgatacc tctttgtcct 1020 

cctcgtccac tggatcagct tttgcaaagg gagctggtga ccaggccaaa gctgccacct 1080 

gtttcagtac bacactcacc aattctgtga ctaccagctc agtgccttct cccagattgg 1140 

tcccagtaaa aaccatgtct tccaagttgc ccctcagttc aaagtccact gctgcgatga 1200 

cgtctactgt gctcaccaab acagcgccat caaaattacc cagcaactca gtgtatgcgg 1260 

gcacagtgcc atccagagtg cctgctagtg bggccaaagc accbgccaac acaabaccac 1320 



ctgagaggaa cagcaagoaa gccaaggaga ccccggaggg tccagcaacc aaagtcacca 1380 
ctggaggcaa ccagactgga ccaaatagca gtatcaggag cttgcactct ggaccagaga 1440 
tgagcaagcc aggtgtgctg gtatcccagt tggacgagcc attctcagoc tgctctgtgg 1500 
accttgccat tagccctagc agctccttgg tctcagaacc caaccatggt ccagaggaga IS60 
atgagtattc gtcctttaga atcoaggtag acgaaagcee cagtgctgat ctattaggaa 1620 
gecctgagcc actagccacc cagcagcccc aagaagagga agaacattgt gccagttcaa 1680 
tgccctgggc taagtggctt ggggcoacoa gtgoactctt ggctgtattc ctggcagtga 1740 
tgctgtaccg tagtaggcgc ctggcccagt gaagcctcag ctgtatgctg ttctcttgct 1800 
cagttctgcc aagcatgttc tctaggcttg ggctagtaga ggetgagtca gagaaactta i860 
aatatggcga ggtocactga gctatccagg tagatagcta caccaagacg tcatcactgt 1920 
tgggtggggg agagacattg ttttatcctg gttcatatgt catcttctgg tcttcagctt 1980 
ttggaggcac tgtgttacct ccattgctcc tgacotgcoc acgtggcagt gtaagagttc 2040 
atgctctgtg ctcctaagga ggtatctcca ccagctttat ccctgttggc ccaagcctga 2100 
agatgaggag gtatcgcact gttgacaatg ccccteatct cgcccagatc ttctgaaaca 2160 
caagcgtagg tacactgatg agtgctccea tagcatctta tgccttccac cggcagcctg 2220 
gtctaaggoc ttggcaggag agcctgggag taacagagtg gctggtctct agggagcttt 2280 
gagtgctctg cccotttggg oeetctceac agccagtcaa ccctgagggt gagtctggag 2340 
gttctotgtg gactcttaag aaagccagaa gcaactgcca ggcctgagga agcccctggg 2400 
agggagcttt tctocaacct ccttaccccc tcctcgcttc tocactoctg gtotocatte 2460 
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tctccctata ctggatgatg agatacctag tgggcagaac tcaggctggg cttgcatcag 2520 

ttccaccctt tccctggcct ttagcagatg tcbagcttct ctagtcttgt tcccaatgta 2580 

gatagcgggc agctcttcct tttactgggc tcctctgagt ttgaaggata cagatacttg 2640 

cctagtactt atctcagagg gtgtgagtac aagttcttgc cctcctgccc tggctggctg 2700 

agctaaggtg agagtgtgag aggcagagtg catattggta atggcagtct ttgagagagc 2760 

agccttcatc tccatcatgc tfcctttctcc tccctggtca ggtgtaggcc tcacctctgt 2820 

gcctcacttt tcttacctgt gagatggggt gagtatgtgt gtgtatacac acacataccc 2880 

acagacccac gcccacaccc acacatacat gctaatatat tctcacctgt gagabggaaa 2940 

gtatgcatac attgatgcta atatattcta gttttatcag gataattaaa agagtttatc 3000 

tgtgcaaaaa aaaaaaaaaa 3020 

<210> 2 

<211> 503 

<212> FRT 

<213> Mus musculus 

<400> 2 

Met Thr Phe Ala Glu Asp Lya Thr Tyr hya Tyr lie Arg Asp Asn His 
IS 10 15 



Ser Lys Phe Cys Cys Val Asp Val Leu Glu lie Leu Pro Tyr Leu Ser 
20 25 30 
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Cys Leu Thr Ala Ser Asp Gin Asp Az9 lieu Arg Ala Ser Tyr Arg Gin 
35 40 45 

He Gly Asn Arg Asp Ihx Leu Trp Gly Leu Phe Asn Asn Leu Gin Arg 
50 55 60 

Arg Pro Gly Trp Val Glu Val Phe He Arg Ala Leu Gin He Cys Glu 
65 70 75 80 

Leu Pro Gly Leu Ala Asp Gin Val Thr Arg Val Tyr Gin Ser Tyr Leu 
85 90 95 

Pro Pro Gly Thr Ser Leu Arg Ser Leu Glu Pro Leu Gin Leu Pro Asp 
100 105 110 

Phe Pro Ala Ala Val Ser Gly Pro Ser Ala Phe Ala Pro Gly His Asn 
lis 120 125 

He Pro Asp His Gly Leu Arg Glu Thr Pro Ser Cys Pro Lys Pro Val 
130 135 140 

Gin Asp Thr Gin Pro Pro Glu Ser Pro Val Glu Asn Ser Glu Gin Leu 
"5 150 155 ISO 

Leu Gin Thr Asn Ser Gly Ala Val Ala Arg Met Ser Gly Gly Ser Leu 
165 170 175 

He Pro Ser Pro Asn Gin Gin Ala Leu Ser Pro Gin Pro Ser Arg Glu 
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180 185 190 



His Gin Glu Gin Glu Pro Glu Leu Gly Gly Ala His Ala Ala Asn Val 
195 200 205 



Ala Ser Val Pro He Ala Thr Tyr Gly Pro Val Ser Pro Thr VaX Ser 
210 215 220 



Phe Gin Pro Leu Pro Arg Thr Ala Leu Arg Thr Asn Leu Leu Ser Gly 
225 230 235 240 



Val Thr Val Ser Ala Leu Ser Ala Asp Thr Ser Leu Ser Ser Ser Ser 
245 250 255 



Thr Gly Ser Ala Phe Ala Lys Gly Ala Gly Asp Gin Ala Lys Ala Ala 
260 265 270 



Thr- <Jys Phe Ser Thr Thr Leu Thr Asn Ser Val Thr Thr Ser Ser Val 
275 280 285 



Pro Ser Pro Arg Leu Val Pro Val Lys Thr Met Ser Ser Lys Leu Pro 
290 295 300 



Leu Ser Ser Lys Ser Thr Ala Ala Met Thr Ser Thr Val Leu Thr Asn 
305 310 315 320 



Thr Ala Pro Ser Lys Leu Pro Ser Asn Ser Val Tyr Ala Gly Thr Val 
325 330 335 



I 
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Pro Ser Arg 

340 



val Pro AXa Ser VaX Ala Lys Ala Pro Ala Asn Thr lie 



345 350 



pro Pro Qlu Arg Asn Ser l.ys Oln Ala Lys Glu Thr Pro Glu Oly Pro 
3SS 360 365 



Ala Thr Lys Val Thr Thr Gly Gly Asn Gin Thr Gly Pro Asn ser Ser 
370 375 380 



lie Arg Ser I«u His Ser Gly Pro Glu Met Ser Lys Pro Gly Val I«u 
385 



390 395 *00 



val Ser Gin Leu Asp Glu Pro Phe Ser Ala Cys Ser Val Asp Leu Ala 
405 



410 *1S 



lie ser Pro Ser Ser Ser Leu Val Ser Qlu Pro Asn His Oly Pro Glu 
420 "S 430 



Glu Asn Glu Tyr Ser Ser Phe Arg He Gin Val Asp Qlu Ser Pro Ser 
43S *40 

Ala Asp Leu Leu Gly Ser Pro Glu Pro Leu Ala Thr Gin Gin Pro Gin 
450 455 4S0 

Glu Qlu Glu Glu His cya, Ala Ser Ser Met Pro Trp Ala Lys Trp Leu 
465 470 475 480 



Gly Ala Thr Ser Ala Leu Leu Ala Val Phe Leu Ala Val Met Leu Tyr 
485 490 495 
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Arg Ser Arg Arg JCeu Ala Gin 
500 

<210> 3 

<211> 2967 

<212> DNA 

<213> Homo sapiens 



<400> 3 

ggcggcggtc gccaggtctc agggccgggg gtacccgagt ctcgtttcct ctcagtccat 60 

ccacccttca tggggccaga gccctctctc cagaatctga gcagcaatgc cgtttgctga 120 

agacaagacc tataagtata tctgccgcaa tttcagcaat ttttgcaatg tggatgttgt 180 

agagattctg ccttacctgc cctgcctcac agcaagagac caggatcgac tgcgggccac 240 

ctgcacactc tcagggaacc gggacaccct ctggcatctc ttcaataccc ttcagcggcg 300 

gcccggctgg gtggagtact tcattgcggc actgaggggc tgtgagctag ttgatctcgc 360 

ggacgaagtg gcctctgtct acgagagcta ccagcctcgg acctcggacc gtcccccaga 420 

cccactggag ccaccgtcac ttcctgctga gaggccaggg ccccccacac ctgctgcggc 480 

ccacagcatc ccctacaaca gctgcagaga gaaggagcca agttacecca tgcctgtcca 540 

ggagacccag gcgccagagt ccccaggaga gaattcagag caagccctgc agacgctcag 600 

ccccagagcc atcccaagga atccagatgg tggccccctg gagtcctcct ctgacctggc 660 

agccctcagc cctctgacct ccagcgggca tcaggagaag gacacagaac tgggcagtac 720 



Copy provided by USPTO from the PACR Imaoe natah»A nn nMntonM 
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ccacacagca ggtgcgacct ccagcctcac accatcccgt gggcctgtgt ctccatctgt* 780 

ctccttccag cccctggccc gttccacccc cagggcaagc cgcttgcctg gacccacagg 840 

gtcagttgta tctactggca cctccttctc ctcctcabcc cctggcttgg cctctgcagg 900 

ggctgcagag ggtaaacagg gtgcagagag tgaccaggcc gagcctatca tctgctccag 960 

tggggcagag gcacctgcca actctctgcc ctccaaagtg cctaccacct tgatgcctgt 1020 

gaacacagtg gccctgaaag tgcctgccaa cccagcatct gtcagcacag tgccctccaa 1080 

gttgccaact agctcaaagc cccctggtgc agtgccttct aatgcgctca ccaatccagc 1140 

accatccaaa ttgcccatca actcaacccg tgctggcatg gtgccatcca aagtgcctac 1200 

tagcatggtg ctcaccaagg tgtctgccag cacagtcccc actgacggga gcagcagaaa 1260 

tgaggagacc ccagcagctc caacacccgc cggcgccact ggaggcagct cagcctggct 1320 

agacagcagc tttgagaata ggggccttgg gtcggagctg agtaagccbg gcgtgctggc 1380 

atcccaggta gacagcccgt tctcgggctg cttcgaggat cttgccatca gtgccagcac 1440 

ctccttgggc atggggccct gccatggccc agaggagaat gagtataagt ccgagggcac 1500 

ctttgggatc cacgtggctg agaaccccag catccagctc ctggagggca accctgggcc 1560 

acctgcggac ccggatggcg gccccaggcc acaagccgac cggaagtticc aggagaggga 1620 

ggtgccatgc cacaggccct cacctggggc tctgtggctc caggtggctg tgacaggggt 1680 

gctggtagtc acactcctgg tggtgctgta ccggcggcgt ctgcactagt gaagccctgg 1740 

gctcttccca ccacccatct gttccgttcc tgcagtacac ctggcccctc bccgaagccc 1800 

Gttgtccctt tcttggggat tgtggaggct gggtcagagg ggagttaagg gactgcaggc 1860 
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ctggcagcag gacatgcctt ggctgaacca agtcctgaga gcagcatctc tgtccccacg 1920 

gtgccttgtg tgggtccccg tccttggctt tccgggtcct gggctgcccc cagtgctcca 1980 

gaccttcccc actggcaatc caggttatca tccatgtcct ccagaggagc ttcctcctcc 2040 

aggcctcagc cctgttggcc caggtggagc aggagggacc actggaacat gtggtgcttg 2100 

ggaatgcctc tcctgttgca ttggtccctg aaggcctcag ggcaggtatg tggtgtgtgg 2160 

gcgactccac aagacctgcc fccccatcctg gcagcccagc ctgagaccgt tgcattgagg 2220 

c 

caggcaggag cggcagggtg gctgctctcc aggagcccac ctgccttgag ttcctgcccc 2280 

actgggcccc ctcccctgct gggcaatcct gggaaggtct ggaggttcct gtggacctca 2340 

gggaagccag gggcagctgt caggcctgag gaagacctgt ggagctcctc tccagcctcc 2400 

tctttccctc ccctctggtc tccattctct tcagctccct acatgggctg gggaggagac 2460 

acctggtggg cagagctcag gcagaggttt ggatttcagc tccctcactt ccggggctgt 2520 

gtggctttgg cagatgtcag acttctggtc ttgcttctcc acgtggacag tgagtatctg 2580 

gctcattctt cactgggttc ttctgagatt gaacctacag gtgtttgcca agtgcctggc 2640 

ccagagcaag tggccactgc ttctcccatc tctctcctgc ccaacctggt agagctgagg 2700 

gcatgagagg cagagtgcac agtggtcaag ggtgcagctc tgcagcacag gcagcctagg 2760 

ectgcgtccc aacctgcctc tcaccagctc tgtgaccttg ggcaagggat ttatctgtct 2820 

gtcccttagt tttctcacct gtaaaaggag gataagtata tatatatatt tccccagtgt 2880 

tgtgaagatt aaagttgttt atcgabgtaa aaaaaaaaaa raaaaaaaaa aaaaaeiaaaa 2940 

aaaaaaaaaa aaaaaaaaaa aaaaaaa 2967 
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<210> 4 

<211> 540 

<212> PRT 

<213> Homo sapiens 



<400> 4 

Met Pro Phe Ala Glu Asp Lys Thr Tyr Z«ys Tyr He Cys Arg Asn Phe 
15 10 15 



Ser Asn Phe Cys Asn Val Asp Val Val Olu He Leu Pro Tyr Leu Pro 
20 25 30 



Cys Leu Thr Ala Arg Asp 61n Asp Arg Leu Arg Ala Thr Cys Thr Leu 
35 40 45 



Ser Qly Asn Arg Asp Thr Leu Trp His Leu Phe Asn Thr Leu Oln Arg 
50 55 60 



Arg Pro Gly Txp Val Glu Tyr Phe He Ala Ala Leu Arg Gly Cys Glu 
65 70 75 80 



Leu Val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Glu Ser Tyr Gin 
85 90 95 



Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Glu Pro Pro Ser Leu 
100 105 110 
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Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser He 
lis 120 125 

Pro Tyr Aen Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 



Gin Glu Thr Gin Ala Pro Glu Ser Pro Gly Glu Asn Ser Glu Gin Ala 
145 150 155 160 

I 

Leu Gin Thr lieu Ser Pro Arg Ala He Pro Arg Asn Pro Asp Gly Gly 
X65 170 175 



Pro Leu Glu Ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
180 185 190 

Ser Gly His Gin Glu Lys Asp Thr Glu Leu Gly Ser Thr His Thr Ala 
195 200 205 



Gly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 
210 215 220 



Val Ser Phe Gin Pro Leu Ala Arg Ser Thr Pro Arg Ala Ser Arg Leu 
225 230 235 240 



Pro Gly Pro Thr Gly Ser Val Val Ser Thr Gly Thr Ser Phe Ser Ser 
245 250 255 
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Ser Ser Pro Gly Leu Ala Ser Ala Qly Ala Ala Glu Gly Lys Gin Gly 
260 26S 270 

Ala Glu Ser Asp Gin Ala Glu Pro He He Cys Ser Ser Gly Ala Glu 
275 280 285 

Ala Pro Ala Asn Ser Leu Pro Ser Lys Val Pro Thr Thr Leu Met Pro 
290 295 300 

Val Asn Thr val Ala Leu Lys Val Pro Ala Asn Pro Ala Ser Val Ser 
305 310 315 . 320 

Thr Val Pro Ser Lys Leu Pro Thr Ser Ser Lys Pro Pro Gly Ala Val 
325 330 335 



Pro ser Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu Pro He Asn 
340 345 350 

Ser Thr Arg Ala Qly Met Val Pro Ser Lys Val Pro Thr Ser Met Val 
355 360 365 

Leu Thr Lys Val Ser Ala Ser Thr Val Pro Thr Asp Gly Ser Ser Arg 
370 375 380 

Asn Glu Glu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala Thr Qly Gly 
385 390 395 400 



Ser Ser Ala Trp Leu Asp Ser Ser Phe Glu Asn Arg Gly Leu Gly Ser 
405 410 415 
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OXu lieu Ser Lys Pro 61y Val Leu Ala Ser Gin Val Asp Ser Pro Phe 
420 425 430 



Ser Gly Cys Phe Glu Asp Leu Ala lie Ser Ala Ser Thr Ser Leu Gly 
435 440 445 



Met Gly Pro Cys His Gly Pro Glu Glu Asn Glu Tyr Lys Ser Glu Gly 
450 455 460 



Thr Phe Gly lie His Val Ala Glu Asn Pro Ser lie Gin Leu Leu Glu 
465 470 475 480 



Gly Asn Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro Arg Pro Gin 
485 490 495 



Ala Asp Arg Lys Phe Gin Glu Arg Glu Val Pro Cys His Arg Pro Ser 
500 505 510 



Pro Gly Ala Leu Trp Leu Gin Val Ala Val Thr Gly Val Leu val Val 
515 520 525 



Thr Leu Leu Val Val Leu Tyr Arg Arg Arg Leu His 
530 535 540 



<210> 5 
<211> 4237 



<212> DNA 
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<2I3> Homo sapiens 



<400> 5 

gcgggaaggg tcctgggccc cgggcggcgg tcgccaggtc tcagggccgg gggtacccga 60 

gtctcgtttc ctctcagtcc atccaccctt catggggcca gagccctctc tccagaatct 120 

gagcagcaat gccgcttgct gaagacaaga cctataagta tatctgccgc aatttcagca X80 

eitttttgcaa tgtggatgtt gtagagattc tgccttacct gccctgcctc acagcaagag 240 

accaggatcg actgcgggcc acctgcacac tctcagggaa ccgggacacc ctctggcatc 300 

tcttcaatac ccttcagcgg cggcccggct gggtggagta cktcattgcg gcactgaggg 360 

gctgtgagct agttgatctc gcggacgaag tggcctctgt ctaccagagc taccagcctc 420 

ggacctcgga ccgtccccca gacccactgg agccaccgtc acttcctgct gagaggccag 480 

ggccccccac acctgctgcg gcccacagca tcccctacaa cagctgcaga gagaaggagc 540 

caagttaccc catgcctgtc caggagaccc aggcgccaga gtccccagga gagaattcag 600 

igcaagccct gcagacgctc agccccagag ccatcccaag gaatccagat ggtggccccc €60 

tggagtcctc ctctgacctg gcagccctca '^ccctctgac ctccagcggg catcaggagc 720 

aggacacaga actgggcagt acccacacag caggtgcgac ctccagcctc acaccatccc 780 

gtgggcctgt gtctccatct gtctccttcc agcccctggc ccgttccacc cccagggcaa 840 

gccgcttgcc tggacccaca gggtcagbtg tatctactgg cacctccttc tcctcctcat 900 

^ cccctggctt ggcctctgca ggggctgcag agggtaaaca gggtgcagag agtgaccagg 960 

ccgagcctat catctgctcc agtggggcag aggcacctgc caactctctg ccctccaaag 1020 



Copy provided bv USPTO from the PACR Imaoa natahao» #«» naitaionnA 
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tgcctaccac cttgatgcct gtgaacacag tggccctgaa agtgcctgcc aacccagcat 1080 

ctgtcagcac agtgccctcc aagttgccaa ctagctcaaa gccccctggt gcagtgcctt 1X40 

ctaatgcgct caccaptcca gcaccatcca aattgcccat caactcaacc ogtgctggca 1200 

tggtgccatc caaagtgcct actagcatgg tgctcaccaa ggtgtctgcc agcacagtcc 1260 

ccactgacgg gagcagcaga aatgaggaga ccccagcagc tccaacaccc gccggcgcca 1320 

ctggaggcag ctcagcctgg ctagacagca gctctgagaa taggggcctt gggtcggagc 1380 

tgagtaagcc tggcgtgctg gcatcccagg tagacagccc gttctcgggc tgcttcgagg 1440 

atcttgccat cagtgccagc acctccttgg gcatggggcc ctgccatggc ccagaggaga 1500 

atgagtataa gtccgagggc acctttggga tccacgtggc tgagaacccc agcatccagc 1560 

tcctggaggg caaccctggg ccacctgcgg acccggatgg cggccccagg ccacaagccg 1620 

accggaagtt ccaggagagg gaggtgccat gccacaggcc ctcacctggg gctctgtggc 1680 

tccaggtggc tgtgacaggg gtgctggtag tcacactcct ggtggtgctg taccggcggc 1740 

gtctgcacta gtgaagccct gggctcttcc caccacccat ctgttccgtt cctgcagtac 1800 

acctggcccc tctccgaagc cccttgtccc tttcttgggg attgtggagg ctgggtcaga 1860 

ggggagttaa gggactgcag gcctggcagc aggacatgcc ttggctgaac caagtcctga 1920 

gagcagcatc tctgtcccca cggtgccttg tgtgggtccc cgtccttggc tttctgggtc 1980 

ctgggctgcc cccagtgctc cagaccttcc ccactggcaa tccaggttat catccatgtc 2040 

ctccagagga gcttcctcct ccaggcctca gccctgttgg cccaggtgga gcaggaggga 2100 

ccactggaac atgtggtgct tgggaatgcc tctcctgttg cattggtccc tgaaggcctc 2160 

agggcaggta tgtggtgtgt gggcgactcc acaagacctg cctcccatcc tggcagccca 2220 
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gcctgagacc gttgcattga ggcaggcagg agcggcaggg tggctgctct ccaggagccc 2280 

aactgccttg agttcctgcc ccactgggcc ccctcccctg ctgggcaatc ctgggaaggt 2340 

ctggaggttc ctgtggacct cagggaagcc aggggcagct gtcaggcctg aggaagacct 2400 

gtggagctcc tctccagcct cctctttccc tcccctctgg tctccattct cttcagctcc 2460 

ctacatgggc tggggaggag acacctggtg ggcagagctc aggcagaggt ttggatttca 2520 

gctccctcac ttccggggct gtgtggcttt ggcagatgtc agacttctgg tcttgcttct 2580 

ccacgtggac agtgagtatc tggctcattc ttcactgggt tcttctgaga ttgaacctac 2640 

aggtgtttgc caagtgcctg gcccagagca agtggccact gcttctccca tctctctcct 2700 

gcccaacctg gtagagctga gggcatgaga ggcagagtgc acagtggtca agggtgcagc 2760 

tctgcagcac aggcagccta ggcctgcgtc ccaacctgcc tctcaccagc tctgtgacct 2820 

tgggcMggg atteatctgt ctgtccctta gttttctcac ctgtaaaagg aggataagta 2880 

tatatatata tttcccagtg ttgtgaagat taaaggagtt tatcgatgta ggtcttagga 2940 

tgagtcctgg catttaccaa gggttggata tatgttatta tcactattaa gtgttgaggg 3000 

tccaggcatg ctgggcaaca gggaccccat ctctacaaaa aagtttaaaa aattagccag 3060 

gcgtggtggt gcacctgtcg tcttagctac ttgggaggct gaggtgggag gatcacttga 3120 

gcccagaagc ttgaagctgc agtgagctag gatcgtgcca ctgcactcca acctgggtga 3180 

gagagcgaga ccctgtctca agaaaaagaa aaatgcagag aaacaggagc cttggctact 3240 

cctttagagg cagactcaga ccctcctgcc tcacagcttt atctttgtat ttgcccctta 3300 

ctttatcttg tgccttgaga aattgctggg gagagaggta tgtccactgg gcagctgtac 3360 



aggatggagg atatagggcg tttccactcc cagcagccag gttccctcac cccaagctca 
cccactgttg gggagattat ctacaataac accagaaaca cattggggtg gattgggggt 
atccttatgg gttcttttca gggaaccatt gctggacaag gcacaggagc cacctccatt 
tctgagctct gcaagggaca agaactagag ccatcagggg ctgggctcac tgtggcccca 
ccccaagccg tcagcctcca gggatctaca ccctgccttg gctgctacag ctttttcact 
ccactgccct aggggagctc agcaacctaa tgatctctat ctctgaacat ctcttcatcc 
catgctccaa gtccagcaac ctgcaccctg gaaccaggag tggaccetac ccgagctgtc 
tgtattaatc cccatccccc accaccaatc ttaaaaagcc ctctgtcccc ctaccctaaa 
ccccagttag gtacccatgc tgggcaggtc agttaacaat ttatgcacag gtactagttt 
tattgtatta ccgttccagg gtagctttga aaaaagtatc tcaaaaaggc aacatgggcc 
gagcgcagtg gctcacgcct gtaatcccag cactttggga ggccaaggtg ggcagatcgc 
ctgaggtctg gagttcaaga ccagcctggc caacagggfcg aaaccccgtc tctacaaaaa 
taagaaaatt agccaggtgt agtggcagac gtctgtaatc ccagctattc aggaggctga 
ggcacgagaa ttccatgaac ccaggatgcg gaggttgcag tgagccgaga ttgtgccact 
gcgctccagc ctgggcgaca gagtggtatt ctgtttc 



3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4237 



<210> 



6 



<211> 



540 



<212> 



PRT 



<2X3> 



Homo sapiens 



o 
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<400> 6 

Met Pro Phe Ala Glu Asp Lys Thr Tyr Lye Tyr He Cys Arg Asn Phe 
n 5 10 15 



Ser Asn Phe Cys Asn Val Asp Val Val Glu He l.eu Pro Tyr Leu Pro 
20 25 30 



Cys I.eu Thr Ala Arg Asp Gin Asp Arg lieu Arg Ala Thr Cys Thr Leu 
35 40 



Ser Gly Asn Arg Asp Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 
SO 55 60 

Arg pro Gly Trp Val Glu Tyr Phe He Ala Ala Leu Arg Gly Cys Glu 
65 70 75 80 



Leu val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Gin Ser Tyr Gin 
85 90 95 



Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Glu Pro Pro Ser Leu 
100 105 110 



Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser He 
115 120 125 



Pro Tyr Asn Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 



20 



Gin Glu Thr Gin Ala Pro Glu Ser Pro Oly Glu Asn Ser Glu Gin Ala 
145 150 155 160 

Leu Gin Thr Leu Ser Pro Ar9 Ala He Pro Arg Asn Pro Asp Gly Gly 
165 170 175 



Pro Leu Glu Ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
180 185 190 



Ser Gly His Gin Glu Gin Asp Thr Glu Leu Gly Ser Thr His Thr Ala 
195 200 205 



Gly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 
210 215 220 

Val Ser Phe Gin Pro Leu Ala Arg Ser Thr Pro Arg Ala Ser Arg Leu 
225 230 235 240 



Pro Gly Pro Thr Gly Ser Val Val Ser Thr Gly Thr Ser Phe Ser Ser 
245 250 255 



Ser Ser Pro Gly Leu Ala Ser Ala Gly Ala Ala Glu Gly Lys Gin Gly 
260 265 270 



Ala Glu Ser Asp Gin Ala Glu Pro He He Cys Ser Ser Gly Ala Glu 
275 280 285 



Ala Pro Ala Asn Ser Leu Pro Ser Lys Val Pro Thr Thr Leu Met Pro 
290 295 300 



21 



Val Asn Thr Val Ala Leu Lys Val Pro Ala Asn Pro Ala Ser Val Ser 
305 310 315 320 

Thr Val Pro Ser I*ys Leu Pro Thr Ser Ser Lys Pro Pro Qly Ala val 
325 330 335 



Pro Ser Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu Pro He Asn 
340 345 350 



Ser Thr Arg Ala Gly Met Val Pro Ser Lys Val Pro Thr Ser Met Val 
355 360 365 



Leu Thr Lys Val Ser Ala Ser Thr Val Pro Thr Asp Gly Ser Ser Arg 
370 375 380 



Asn Glu Glu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala Thr Gly Gly 
385 390 395 400 

Ser Ser Ala Trp Leu Asp Ser Ser Ser Glu Asn Arg Gly Leu Gly Ser 
405 410 415 



Glu Leu Ser Lys Pro Gly Val Leu Ala Ser Gin Val Asp Ser Pro Phe 
420 425 430 



Ser Gly Cys Phe Glu Asp Leu Ala He Ser Ala Ser Thr Ser Leu Gly 
435 440 445 

Met Gly Pro Cys His Oly Pro Glu Glu Asn Glu Tyr Lys Ser Glu Gly 



22 



450 455 460 

Thr Fhe GXy He His Val Ala 61u Asn Pro Ser He Oln Leu lieu Olu 
465 470 475 480 

Gly Asn Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro Arg Pro Gin 
485 490 495 

Ala Asp Arg Lys Phe Gin Glu Arg Glu Val Pro Cys His Arg Pro Ser 
500 505 510 

Pro Gly Ala Leu Trp Leu Gin Val Ala Val Thr Gly Val Leu Val Val 
515 520 525 

Thr Leu Leu Val Val Leu Tyr Arg Arg Arg Leu His 
530 535 540 

<210> 7 

<211> 508 

<212> PRT 

<213> artificial sequence 
<220> 

<223> fragment 

<400> 7 



23 



Met Pro Phe Ala Glu Asp Lys Thr Tyr Lys Tyr He Cys Arg Asn Phe 
15 10 15 



Ser Asn Phe Cys Asn Val Asp Val Val Glu He l.6u Pro Tyr lieu Pro 
20 25 30 



Cys Leu Thr Ala Arg Asp Qln Asp Arg Leu Arg Ala Thr Cys Thr Leu 
35 40 45 



Ser Gly Asn Arg Asp Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 
SO 55 60 



Arg Pro Gly Trp Val Glu Tyr Phe He Ala Ala Leu Arg Gly Cys Glu 
65 70 75 80 



Leu val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Glu Ser Tyr Gin 
85 90 95 



Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Glu Pro Pro Ser Leu 
100 105 110 



Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser He 
115 120 125 



Pro Tyr Asn Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 



Gin Glu Thr Gin Ala Pro Glu ser Pro Gly Glu Asn Ser Glu Gin Ala 
145 150 155 160 



f 



24 



Leu Qln Thr Leu Ser Pro Arg Ala Xle Pro Arg Asn Pro Asp Qly Gly 
165 170 175 



Pro Xieu Glu Ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
180 IBS 190 



Ser Gly His Gin Glu Lys Asp Thr Glu Leu Gly Ser Thr His Thr Ala 
195 200 205 



Gly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 
210 215 220 



Val Ser Phe Gin Pro Leu Ala Arg Ser Thr Pro Arg Ala Ser Arg Leu 
225 230 235 240 

Pro Gly Pro Thr Gly Ser Val Val Ser Thr Gly Thr Ser Phe Ser Ser 
245 250 255 



Ser Ser Pro Gly Leu Ala Ser Ala Gly Ala Ala Glu Gly Lys Gin Gly 
260 265 270 



Ala Glu Ser Asp Gin Ala Pro- lie He Cys Ser Ser Gly Ala Glu Ala 
275 280 285 



Pro Ala Asn Ser lieu Pro Ser Lys Val Pro Thr Thr Leu Met Pro Val 
290 295 300 



Asn Thr Val Ala Leu Lys Val Pro Ala Asn Pro Ala Ser Val Ser Thr 
305 310 315 320 



25 



Val Pro Ser Lys lieu Pro Thr Ser Ser l*ys Pro Pro Oly Ala Val Pro 
325 330 335 



Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu Pro lie Asn Ser Thr 
340 345 350 

! 

Arg Ala Gly Met Val Pro Ser Lys Val Pro Thr Ser Met Val Leu Thr 
355 360 365 



Lye Val Ser Ala, Ser Thr Val Pro Thr Asp. Gly Ser Ser Arg Asn Glu 
370 375 380 



Glu Thr Pro Ala Ala Pro Thr Pro Ala Oly Ala Thr Gly Gly Ser Ser 
385 390 395 400 



Ala Trp Leu Asp Ser Ser Phe Glu Asn Arg Gly Leu Oly Ser Glu Leu 
405 410 415 



Ser Lys Pro Gly Val Leu Ala Ser Gin Val Asp Ser Pro Phe Ser Gly 
420 425 430 



Cys Phe Glu Asp Leu Ala lie Ser Ala Ser Thr Ser Leu Gly Met Gly 
435 440 445 



Pro Cys His Gly Pro Glu Glu Asn Glu Tyr Lys Ser Glu Gly Thr Phe 
450 455 460 



Gly lie His Val Ala Glu Asn Pro Ser lie Gin Leu Leu Glu Gly Asn 



26 



465 470 47S 480 

Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro Arg Pro Gin Ala Asp 
485 490 495 

Arg I*ys Phe Gin Glu Arg Qlu Val Pro Cys His Arg 
500 5^05 

<210> 8 
<211> 239 
<212> PRT 

<213> artificial sequence 

\ 

<220> 

<223> Fragment 
<400> 8 

Met Pro Phe Ala Glu Asp Lys Thr Tyr Lys Tyr lie Cys Arg Asn Phe 
15 10 15 

Ser Asn Phe Cys Asn Val Asp Val Val Glu He Leu Pro Tyr Leu Pro 
20 25 30 



Cys Leu Thr Ala Arg Asp Gin Asp Arg Leu Arg Ala Thr Cys Thr Leu 
35 40 45 



27 



Ser Gly Asn Arg Asp Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 
50 



55 60 



Arg Pro Gly Trp Val Glu Tyr Phe He Ala Ala Leu Ar9 Gly Cys Glu 
«5 



Leu val ASP Leu Ala Asp Glu Val Ala Ser val Tyr Qlu Ser Tyr Gin 
85 90 



pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Qlu Pro Pro Ser Leu 
100 105 "0 



pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser He 
115 X20 125 



pro Tyr Asn Ser Cys Arg Qlu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 



Gin Glu Thr Gin Ala Pro Glu Ser Pro Gly Glu Asn Ser Qlu Gin Ala 

155 ISO 
145 150 155 



Leu Gin Thr Leu Ser Pro Arg Ala He Pro Arg Asn Pro Asp Gly Gly 
165 I'O 1^5 



pro Leu Glu ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
180 



185 190 



ser Gly His Gin Glu Lys Asp Thr Glu Leu Gly Ser Thr His Thr Ala 
195 



200 205 



28 



Oly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 
210 215 220 



Val Ser Phe Gin Pro Leu Ala Arg Ser Thr Pro Arg Ala Ser Arg 
225 230 235 



<210> 9 



<211> 236 



<212> PRT 



<213> artificial sequence 



<220> 



<2 23 > Fragment 



<400> 9 



Met Pro Phe Ala Glu Asp Lys Thr Tyr Xiys Tyr lie Cys Arg Asn Phe 
IS 10 15 



Ser Asn Phe Cys Asn Val Asp Val Val Glu lie Leu Pro Tyr Leu Pro 
20 25 30 



Cys Leu Thr Ala Arg Asp Gin Asp Arg Leu Arg Ala Thr Cys Thr Leu 
35 40 45 



Ser Gly Asn Arg Asp Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 
50 55 60 



29 



Axg Pro Oly Tzp Val Olu Tyr Phe He Ala Ala Leu Arg Qly Cys Glu 
65 70 75 80 



Leu Val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Olu Ser Tyr Qln 
85 90 95 



Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Olu Pro Pro Ser Leu 
100 105 110 



Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser He 
115 120 125 



Pro Tyr Asn Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 

/ 

Gin Glu Thr Oln Ala Pro Glu Ser Pro Gly Glu Asn Ser Glu Gin Ala 
145 150 155 160 



Leu Gin Thr Leu Ser Pro Arg Ala He Pro Arg Asn Pro Asp Gly Oly 
165 170 175 



Pro Leu Glu Ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
180 165 190 



Ser Gly His Gin Glu Lys Asp Thr Glu Leu Gly Ser Thr His Thr Ala 
195 200 205 



Gly Ala Thr Ser Ser lieu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 



30 



210 



215 



220 



Val Ser PHe Gin Pro l*eu Ala Arg Ser Thr Pro Arg 



225 



230 



235 



<210> 10 

<211> 232 

<212> PRT 

<213> artificial sequence 



<220> 



<22 3 > Fragment 



<400> 10 



Met Pro PHe Ala Glu Asp I.yB Tyr Kys Tyr He Cya Arg Asn Phe 



10 15 



ser Asn Phe Cys Asn Val Asp val Val Glu He Leu Pro Tyr I^u Pro 
20 « 



cys Leu Thr Ala Arg Asp Gin Asp Arg Leu Arg Ala Thr Cys Thr Leu 
35 *0 



ser Gly Asn Arg ASP Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 



ec 60 
SO 55 



31 



Arg Pxo Oly Trp Val Glu Tyr Phe lie Ala Ala I«eu Arg Gly Cya Glu 
$5 * 70 75 80 



Leu Val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Glu Ser Tyr Gin 
85 90 S5 



Pro Axg Thr Ser Asp Arg Pro Pro Asp Pro lieu Glu Pro Pro Ser lieu 
100 105 110 



Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser lie 
XX5 120 125 



Pro Tyr Asn Ser Cys Arg Glu I*ye Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 



Gin Glu Thr Gin Ala Pro Glu Ser Pro Gly Glu Asn Ser Glu Gin Ala 
145 150 155 160 

Gin Thr Leu Ser Pro Arg Ala lie Pro Arg Asn Pro Asp Gly Gly 

165 170 175 



Pro Leu Glu Ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
ISO 185 190 



Ser Gly His Gin Glu Lys Asp Thr Glu I«u Gly Ser Thr Bis Thr Ala 
195 200 205 



Gly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 
210 215 220 



32 



Val Ser Phe Gin Pro Leu Ala Arg 
22S 



<210> 11 

<211> 171 

<212> PRT 

<213> artificial sequence 



<220> 



<:223> Fragment 



<400> 11 



Met pro Phe Ala Glu Asp Jsys Thr Tyr Lys Tyr He Cys Arg Asn Phe 

10 « 



ser Aen Phe Cys Asn Val Asp Val Val Glu He Leu Pro Tyr I.eu Pro 
20 2S 30 



cys Leu Thr Ala Arg Asp Gin Asp Arg Leu Arg Ala Thr Cys Thr Leu 
35 *0 *^ 



ser Gly Asn Arg ASP Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 



50 



55 60 



Arg pro Gly Trp Val Glu Tyr Phe He Ala Ala Leu Aig Gly Cys Glu 



33 



lieu val Asp l*eu Ala Asp Glu Val Ala Ser Val Tyr Glu Ser Tyr Gin 
85 90 95 

Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro lieu Glu Pro Pro Ser Leu 
100 105 110 

Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser lie 
115 120 125 



Pro Tyr Asn Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 

Gin Glu Thr Gin Ala Pro Glu Ser Pro Gly Glu Aan Ser Glu Gin Ala 
145 150 155 160 



lieu Gin Thr Leu Ser Pro Arg Ala He Pro Arg 
165 170 

<210> 12 
<211> 167 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Fragment 



34 



<400> 12 

Met Pro Phe Ala Glu Asp hya Thr Tyr Lys Tyr lie Cys Arg Asn Phe 
15 10 15 



Ser Asn Phe Cys Asn Val Asp Val Val Olu lie Leu Pro Tyr Leu Pro 
20 25 30 



Cys Leu Thr Ala Arg Asp Gin Aap Arg Leu Arg Ala Thr Cys Thr Leu 
35 40 45 



Ser Gly Asn Arg Asp Thr Leu Trp His Leu Phe Asn Thr Leu Gin Arg 
50 55 60 



Arg Pro Gly Trp Val Glu Tyr Phe lie Ala Ala Leu Arg Gly Cys Glu 
65 70 75 80 



Leu Val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Glu Ser Tyr Gin 
85 90 95 

Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Glu Pro Pro Ser Leu 
100 105 110 



Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser lie 
lis 120 125 



Pro Tyr Asn Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 



35 



Gin Glu Thr Gin Ala Pro Glu Ser Pro Gly Glu Asn Ser Glu Gin Ala 
145 150 155 160 



Leu Gin Thr Leu Ser Pro Arg 
165 

<210> 13 
<211> 341 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Fragment 
<400> 13 

Ala lie Pro Arg Asn Pro Asp Gly Gly Pro Leu Glu Ser Ser Ser Asp 
15 10 15 

Leu Ala Ala Leu Ser Pro Leu Thr Ser Ser Gly Hi a Gin Glu Lys Asp 
20 25 30 

Thr Glu Leu Gly Ser Thr His Thr Ala Gly Ala Thr Ser Ser Leu Thr 
35 40 45 



Pro Ser Arg Gly Pro val Ser Pro Ser Val Ser Phe Gin Pro Leu Ala 
50 55 60 



36 



Arg Ser Thr Pro Arg iaa Ser Arg Leu Pro Gly Pro Thr Gly Ser Val 
65 70 75 80 



Val Ser Thr Qly Thr Ser Phe Ser Ser Ser Ser Pro Gly lieu Ma Ser 
85 90 95 



Ala Gly Ala Ala Glu Gly Xiys Gin Gly Ala Glu Ser Asp Gin Ala Pro 
100 105 1X0 



Zle lie Cys Ser Ser Gly Ala Glu Ala Pro Ala Asn Ser Leu Pro Ser 
lis 120 125 



Lys Val Pro Thr Thr Ijeu Met Pro Val Asn Thr Val Ala Leu Lys Val . 
130 135 140 



Pro Ala Asn Pro Ala Ser Val Ser Thr Val Pro Ser Lys Leu Pro Thr 
145 150 155 160 



Ser Ser Lys Pro Pro Gly Ala Val Pro Asn Ala Leu Thr Asn Pro Ala 
165 170 175 



Pro Ser Lys Leu Pro lie Asn Ser Thr Arg Ala Gly Met Val Pro Ser 
180 185 190 



Lys Val Pro Thr Ser Met Val Leu Thr Lys Val Ser Ala Ser Thr Val 
195 200 205 



Pro Thr Asp Gly Ser Ser Arg Asn Glu Glu Thr Pro Ala Ala Pro Th2> 



210 215 220 ^ 



37 



Pro Ala Gly Ala Thr Gly Qly Ser Ser Ala Trp Leu Asp Ser Ser Phe 
225 230 235 240 

Glu Asn Arg Gly I*eu Gly Ser Glu Leu Ser Lys Pro Gly Val Leu Ala 
245 250 255 



Ser Gin Val Asp Ser Pro Phe Ser Gly Cys Phe Glu Asp Leu Ala lie 
260 265 270 ' 



Ser Ala Ser Thr Ser lieu Gly Met Gly Pro Cys His Gly Pro Glu Glu 
275 280 285 



Asn Glu Tyr Lys Ser Glu Gly Thr Phe Gly lie His Val Ala Glu Asn 
290 295 300 



Pro Ser lie Gin Leu Leu Glu Gly Asn Pro Gly. Pro Pro Ala Asp Pro 
^05 310 315 320 



Asp Gly Gly Pro Arg Pro Gin Ala Asp Arg Lys Phe Gin Glu Arg Glu 
325 330 335 



Val Pro Cys His Arg 
340 



<2X0> 14 
<211> 337 



38 



<212> PRT 

<2X3> artificial sequence 



<220> 



<223> Fragment 



<400> 14 



Asn pro ASP Gly Gly Pro Leu Glu Ser Ser Ser Asp Leu Ala Ala Leu 



10 15 



ser pro Leu Thr Ser Ser Gly His Gin Glu Lys Asp Thr Glu Leu Gly 



20 



25 



30 



ser Thr His Thr Ala Gly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly 



35 



40 



45 



pro Val ser Pro Ser Val Ser Phe Gin Pro Leu Ala Arg ser Thr Pro 



50 



55 



60 



Arg Ala Ser Arg Leu Pro Gly Pro Thr Gly Ser val Val Ser Thr Gly 

75 80 



65 



70 



Thr ser Phe Ser Ser Ser Ser Pro Gly Leu Ala Ser Ala Gly Ala Ala 

90 »5 



85 



Glu Gly Lys Gin Gly Ala Glu Ser Asp Gin Ala Pro He He Cys Ser 



100 



105 



110 



39 



Ser Gly Ala Glu Ala Pro Ala Asn Ser Leu Pro Ser Lys Val Pro Thr 
115 120 125 



Thr lieu Met Pro Val Asn Thr Val Ala licu Lys Val Pro Ala Asn Pro 
130 135 140 



Ala Ser val Ser Thr Val Pro Ser Lys lieu Pro Thr Ser Ser Lys Pro 
145 150 155 - 160 



Pro Gly Ala Val Pro Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu 
165 170 175 



Pro lie Asn Ser Thr Arg Ala Gly Met Val Pro Ser Lys Val Pro Thr 
180 185 190 



Ser Met Val Leu Thr Lys Val Ser Ala Ser Thr Val Pro Thr Asp Gly 
195 200 205 



Ser Ser Arg Asn Glu Glu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala 
210 215 220 



thr Gly Gly Ser Ser Ala Trp Leu Asp Ser Ser Phe Glu Asn Arg Gly 
225 230 235 240 



Leu Gly Ser Glu Leu Ser Lys Pro Gly Val Leu Ala Ser Gin Val Asp 
245 250 255 



Ser Pro Phe Ser Gly Cys Phe Glu Asp Leu Ala lie Ser Ala Ser Thr 
260 265 270 



40 



Ser Leu 61y Met Gly Pro Cys His Qly Pro Glu Glu Asn Glu Tyr Lys 
275 280 285 

Ser Glu Gly Thr Phe Gly He His Val Ala Glu Asn Pro Ser He Gin 
290 295 300 

Leu Leu Glu Gly Asn Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro 
305 310 315 320 

Arg Pro Gin Ala Asp Arg Lys Phe Gin Glu Arg Glu Val Pro Cys His 
325 330 335 



Arg 

<210> 15 

<211> 276 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Fragment 

<400> 15 

Ser Thr Pro Arg Ala Ser Arg Leu Pro Gly Pro Thr Gly Ser Val Val 



41 



X 5 10 15 

Ser Thr Gly Thr Ser Phe Ser Ser Ser Ser Pro Oly I*eu Ala Ser Ala 
20 25 30 

Gly Ala Ala Glu Gly Lys Gin Gly Ala Glu Ser Asp Qln Ala Pro lie 
35 40 45 



lie Cys Ser Ser Gly Ala Qlu Ala Pro Ala Asn Ser Iteu Pro Ser Lys 
50 55 60 



Val Pro Thr Thr Leu Met Pro Val Asn Thr Val Ala Leu Lys Val Pro 
65 70 75 80 



Ala Asn Pro Ala Ser Val Ser Thr Val Pro Ser Lys Leu Pro Thr Ser 
85 90 95 



Ser Lys Pro Pro Gly Ala Val Pro Asn Ala Leu Thr Asn Pro Ala Pro 
100 105 110 

Ser Lys Leu Pro lie Asn Ser Thr Arg Ala Gly Net Val Pro Ser Lys 
115 120 125 



Val Pro Thr Ser Met Val Leu Thr Lys Val Ser Ala Ser Thr Val Pro 
130 135 140 



Thr Asp Gly Ser Ser Arg Asn Glu Glu Thr Pro Ala Ala Pro Thr Pro 
145 150 155 160 



42 



Ala Gly Ala Thr Qly Gly Ser Ser Ala Trp Leu Asp Ser Ser Phe Glu 
165 170 175 



Asn Arg Gly Leu Gly Ser Glu Leu Ser Lya Pro Gly Val Leu Ala Ser 
180 185 190 



Gin Val Asp Ser Pro Phe Ser Gly Cys Phe Glu Asp Leu Ala He Ser 
195 200 205 



Ala Ser Thr Ser Leu Gly Met Gly Pro Cys His Gly Pro Glu Glu Asn 
210 215 220 



Glu Tyr Lys Ser Glu Gly TOir Phe Gly He His Val Ala Glu Asn Pro 
225 230 235 240 



Ser He Gin Leu Leu Glu Gly Asn Pro Gly Pro Pro Ala Asp Pro Asp 
245 250 255 



Gly Gly Pro Arg Pro Gin Ala Asp Arg Lys Phe Gin Glu Arg Glu Val 
260 265 270 



Pro Cys His Arg 
275 



<210:> 16 
<211> 272 
<212> PRT 



43 



<213> artificial sequence 



<220> 



<2 23 > Prasment 



<400> 16 



Ala Ser Arg Leu Pro Gly Pro Thy* Gly Ser Val Val Ser Thr Gly Thr 
15 10 15 



Ser Phe Ser Ser Ser Ser Pro Gly Leu Ala Ser Ala Gly Ala Ala Glu 
20 25 30 



Gly Lys Gin Gly Ala Glu Ser Asp Gin Ala Pro lie He Cys Ser Ser 
35 40 45 



Gly Ala Glu Ala Pro Ala Asn Ser Leu Pro Ser Lys Val Pro Thr Thr 
50 55 60 



lieu Met Pro Val Aen Thr Val Ala Leu Lys Val Pro Ala Asn Pro Ala 
65 70 75 80 



Ser Val Ser Thr Val Pro Ser Lys Leu Pro Thr Ser Ser Lys Pro Pro 
85 90 95 



Gly Ala Val Pro Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu Pro 
100 105 110 



Xle Asn Ser Thr Arg Ala Gly Met Val Pro Ser Lys Val Prs Thr Ser 



44 



115 120 125 



Met Val Leu Thr Lys Val Ser Ala Ser Thr Val Pro Thr Asp Oly Ser 
130 135 140 

Ser Arg Asn Glu Glu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala Thr 
145 150 155 160 



Gly Gly Ser Ser Ala Trp Leu Asp Ser Ser Phe Glu Asn Arg Gly Leu 
165 170 175 



Gly Ser Glu Leu Ser Lys Pro Gly Val Leu Ala Ser Gin Val Asp Ser 
180 185 190 



Fro Phe Ser Gly Cys Phe Glu Asp Leu Ala lie Ser Ala Ser Thr Ser 
195 200 205 



Leu Gly Met Gly Pro Cys His Gly Pro Glu Glu Asn Glu Tyr Lys Ser 
210 215 220 



Glu Gly Thr Phe Gly He His Val Ala Glu Asn Pro Ser He Gin Leu 
225 230 235 240 

Leu Glu Gly Asn Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro Arg 
245 250 255 

Pro Gin Ala Asp Arg Lys Phe Gin Glu Arg Glu Val Pro Cys His Arg 
260 265 270 



45 



<210> 17 
<2X1> 269 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Fragment 
<400> 17 

Leu Pro Gly Pro Thr Gly Ser Val Val Ser Thr Gly Thr 3er Phe Ser 
15 10 15 

Ser Ser Ser Pro Gly lieu Ala Ser Ala Gly Ala Ala Glu Gly Lys Gin 
20 25 30 

Gly Ala Glu Ser Asp Gin Ala Pro lie lie Cys Ser Ser Gly Ala Glu 
35 40 45 

Ala Pro Ala Asn Ser lieu Pro Ser Lya val Pro Thr Thr Leu Met Pro 
50 55 60 

Val Asn Thr Val Ala Leu Lys Val Pro Ala Asn Fro Ala Ser Val Ser 
65 70 75 80 



Thr Val Pro Ser Lys Leu Pro Thr Ser Ser Lys Pro Pro Gly Ala Val 
85 90 95 



0 



46 



Pro Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu Pro lie Asn Ser 
100 105 110 



Thr Arg Ala Oly Met Val Pro Ser Lys Val Pro Uir Ser Met Val Leu 
115 120 125 



Thr Lys Val Ser Ala Ser Thr Val Pro Thr Asp Qly Ser Ser Arg Asn 
130 135 140 



Qlu Glu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala Thr Gly Gly Ser 
145 ^ 150 155 160 

Ser Ala Trp Leu Asp Ser Ser Phe Glu Asn Arg Gly Leu Gly Ser Glu 
165 170 175 



Leu Ser Lys Pro Gly Val Leu Ala Ser Gin Val Asp Ser Pro Phe Ser 
180 185 190 



Gly Cys Phe Glu Asp Leu Ala lie Ser Ala Ser Thr Ser Leu Gly Met 
195 200 205 



Gly Pro Cys His Gly Pro Glu Glu Asn Glu Tyr Lys Ser Glu Gly Thr 
210 215 220 



Phe Gly lie His Val Ala Glu Asn Fro Ser lie Gin Leu Leu Glu Gly 
225 230 235 240 



Asn Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro Arg Pro Gin Ala 
245 250 255 



47 



Asp Arg Lys Phe Gin GXu Arg GXu Val Pro Cys His Arg 



260 



265 



<210> IB 

<211> 510 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Fragment 

<4Q0> 18 

Met Pro Phe Ala Glu Asp Lys Thr Tyr Lys Tyr lie Cys Arg Asn Phe 
1 5 10 15 

Ser Asn Phe Cys Asn Val Asp Val Val Glu He Leu Pro Tyv Leu Pro 



Cya Leu Thr Ala Arg Asp Gin Asp Arg Leu Arg Ala Thr Cys Thr Leu 



20 



25 



30 



35 



40 



45 



Ser Gly Aan Arg Asp Thr Leu Txp His Leu Phe Asn Thr Leu Gin Arg 



50 



55 



60 



Arg Pro Gly Trp Val Glu Tyr Phe lie Ala Ala Leu Arg Gly Cys Glu 



48 

I 

65 70 75 80 



Leu Val Asp Leu Ala Asp Glu Val Ala Ser Val Tyr Glu Ser Tyr Gin 
85 90 95 



Pro Arg Thr Ser Asp Arg Pro Pro Asp Pro Leu Glu Pro Pro Ser Leu 
100 105 110 



Pro Ala Glu Arg Pro Gly Pro Pro Thr Pro Ala Ala Ala His Ser lie 
115 120 125 



Pro Tyr Asn Ser Cys Arg Glu Lys Glu Pro Ser Tyr Pro Met Pro Val 
130 135 140 



Gin Glu Thr Gin Ala Pro Glu Ser Pro Gly Glu Asn Ser Glu Gin Ala 
145 150 155 160 



Leu Gin Thr Leu Ser Pro Arg Ala He Pro Arg Asn Pro Asp Gly Gly 
165 170 175 



Pro Leu Glu Ser Ser Ser Asp Leu Ala Ala Leu Ser Pro Leu Thr Ser 
180 185 190 



Ser Gly His Gin Glu Lys Asp Thr Glu Leu Gly Ser Thr His Thr Ala 
195 200 205 



Gly Ala Thr Ser Ser Leu Thr Pro Ser Arg Gly Pro Val Ser Pro Ser 
210 215 220 



49 



Val Ser Phe GXn Pro Leu Ala Arg Ser Thr Pro Arg Ala Ser Arg teu 
225 



230 235 240 



Pro Gly Pro Thr Oly Ser 



Val val ser Thr Gly Thr Ser Phe Ser Ser 



245 250 255 



ser ser Pro Gly Leu Ala Ser Ala Gly Ala Ala Qlu Gly Lys Gin Gly 
260 265 270 

Ala Glu ser Asp Gin Ala Glu Pro He He Cys ^er Ser Qly Ala Glu 
275 280 285 

Ala Pro Ala Aen Ser Leu Pro Ser Lys Val Pro Thr Thr Leu Met Pro 
290 ■ 295 300 

val Asn Thr Val Ala Leu Lys Val Pro Ala Asn Pro Ala Ser Val Ser 
305 310 315 320 



Thr val Pro Ser Lys Leu Pro Thr Ser Ser Lys Pro Pro Qly Ala Val 
325 330 335 



pro Ser Asn Ala Leu Thr Asn Pro Ala Pro Ser Lys Leu Pro He Asn 
340 345 350 



ser Thr Arg Ala Gly Met Val Pro Ser Lys Val Pro Thr Ser Met Val 
355 360 365 



Leu Thr Lys Val Ser Ala Ser Thr Val Pro Thr Asp Gly Ser Ser Arg 
370 375 380 



7 



50 



ABii Glu Olu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala Thr Gly Gly 
385 390 395 "0 



Ser Ser Ala Trp Leu ABp Ser Ser Phe Glu Asn Arg Gly Leu Gly Ser 
405 410 415 



Qlu Leu ser Lys Pro Gly Val Leu Ala Ser Gin Val Asp ser Pro Phe 
420 425 430 



Ser Gly Cys Phe Glu Asp Leu Ala lie Ser Ala Ser Thr Ser Leu Gly 
435 . 440 445 

Met Gly Pro Cys His Gly Pro Olu Glu Asn Glu Tyr Lys Ser Glu Gly 
450 455 460 

Thr Phe Gly He His Val Ala Glu Asn Pro Ser lie Gin Leu Leu Glu 
465 470 475 480 



Gly Asn Pro Gly Pro Pro Ala Asp Pro Asp Gly Gly Pro Arg Pro Gin 
485 490 495 



Ala ABp Arg Lys Phe Gin Glu Arg Glu Val Pro Cys His Arg 
SOO 505 SIO 
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